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us EPA RECORDS CENTER REGION 5 

51S441 

July 24.2015 Reference No. 032504-15 

Mr. Howard Caine 
United States Environmentat Protection Agency 
Region V(SR-6J) 
77 W. Jackson Bouievard 
Chicago, iiiinois 
60604 

Dear Mr. Caine: 

Re: Progress Report No. 131 
Groundwater and Landflll RDfRA 
Reporting Period: April 1 through Jurw 30,2016 
Rasmuesen Landliii (She), Livingston Co., Michigan 

1. Introduction 

This Pnagress Report is sutmitted in accordance with Paragraph 26 of the Consent Decree, Civil 
Action No. 02 40071. This report summarizes the activities performed during the reporting period and 
de^t)es the activities to continue or which are scheduled to start during the next reporting period. 

2. ActMtlos Porformed During this Reporting Period 

2.1 Operation and Maintenance 

The quarterly round of groundwater elevations were measured on June 24,2015. The corresponding 
groundwater contour map is provided on Figure 1. 

GHD^ coliecled quarterly groundwater samples on June 17 through June 20,2015, consistent with the 
Groundwater Remediation Monitoring Program. The results from these samples are discussed l>eiow. 

2.2 Reports 

Quarterly Progress Report No. 130 was sutxnitted to USEPA and Michigan Department of 
Environmental Quality (MDEQ) on April 10.2015. 

The draft "2015 Groundwater investigation" report was submitted to USEPA and MDEQ on June 2, 
2015. Agency comments were received on June 9,2015. 

^ On July 1,2015 Conestoga Rovers & Assc. became GHD. For convenience, the wording in this report 
reflects the new name. 

GHD Services inc. ................... 
200 W Allegan Street Suite 300 Plalnwell Mictilgan 49080-1397 USA ISO 9001 



3. Summary off Findings 

The results of the second quarter 2015 sampling are provided in Tai)ies 1 through 4. Figure 2 is a Site 
location map showing the wells included in the quarterly Groundwater Remediation Monitoring 
Program and the annual Landfill Monitoring Program. 

During the second quarter 2015 sampling, five of the 21 monitoring wells sampled had Compounds of 
Concern (COCs) at concentrations aloove generic Part 201 Deceml)er 2013 Generic Residential 
Drinking Water Cleanup Criteria (RDWCC). 

Specifically, the five monitoring wells with COCs e)ffieeding RDWCC are: 

CRA-RA-22 4.6 pg/L vinyl chlorkle 

CRA-RA-24 6.1 pgA. vinyl chloride 

CRA-RA-26S 00/92 pg/L trichloroethene (duplicate sample) 

CRA4RA-27 8.4 pgri. vinyl chloride 

Cf^A-RA-30 3.1 pg/L vinyl chloride 

These were the same five monitoring wells that had COCs at)ove RDWCC during the first quarter 
2015 sampling event COC concentrations delected in these wells during second quarter 2015 
sampling were similar to COC concentrations detected In these wells during first quarter 2015 
sampling. 

GHD installed, developed and sampled five new monitoring wells in June 2015. The results of these 
groundwater samples are Included on Tat)le 1 (CRA-RA-34, CRA-RA-35, CRA-iRA-36, and 
CRA-RA-37) and Tat)le 3 (CRA-RA-33). Benzene was detected In the groundwater samples collected 
fifXMn CfRA-RA-33 at 2.7/2.7 pg/L (duplicate sample), which is less than the RDWCC of 5 pg/L. Vinyl 
chloride was present at concentrations of 2.5/2.6 pg/L (duplicate sample). These concentrations are 
slightly greater than the RDWCC of 2 pg/L for vinyl chloride. 

Vinyl chloride was detected in the 02 2015 groundwater sample collected from CRA-RA-35. The 
concentration of 2.1 pg/L was sllghtiy greater than the RDWCC of 2 pg/L for vinyl chloride. GHD 
collected a confinnatory sample from Ci^-RA-35 on July 20,2015. For this duplicate sample the 
concentration of vinyl chloride was 1.9/1.8 pg/L, sllghtiy less than the RDWCC. 

GHD did not collect the annual Rasmussen residential water well sample in the second quarter 2015 
i)ecause the plumtMng system Is disconnected pending a repair. GHD will attempt to collect the annual 
Rasmussen residential water well sample, pending confirmation of repair of the plumbing systmn. 

The results of the 2015 round of the annual Landfill Monitoring Programs are provided In Table 5. 
GHD did not collect a sample from background monitoring well CRA-RA-6 because the presence of 
poison ivy prevented safe access to the well. GHD used a hert)lcide to remove the poison Ivy and will 
collect a sample from CRA-RA-8 during the Q3 2015 sampling round if conditions permit 

Volatile organic compounds were detected In some of the annual Landfill Monitoring Program samples 
but concentrations did not exceed their respective RDWCC. No semi-votatiie organic compounds were 



detected in any of the groundwater samples. Cadmium was detected In the groundwater samples 
collected from CRA-RA-18 and CRA-RA-19S, txjt at concentrations less than the RDWCC of 5 pg/L. 
Lead was not detected In any of the 2015 Annual Landfill Monitoring Program samples. 

4. ProblMns Encountered 

On June 17,2005, an Inspection revealed that the dIstritHJtlon panel was not functioning properly and 
no gas flow was reaching any of the sparge wells. All other components of the treatment system were 
functioning properly but an Issue at or Involving the panel was preventing flow to any of the three 
sparge zones. 

5. Corrocthre Measures to Rectify Problems 

After troubleshooting the lack of flow through the distribution panel, GHD discovered that the solenoid 
valves were not functioning properly. The valves were disassembled, cleaned, and new diaphragms 
and springs were Installed. After reassembly, all valves and zones functioned properly and full flow 
was restored to all three zones. 

6. Contacts and SignMcant Corraspondanco with Public 
Raprasantatlvas 

Communication Date Subject of Correspondence/Discussion 

Quarterly Report April 10, 2015 Report No. 130 submitted to Mr. H. Caine (USEPA) and 
Mr. K. Krawczyk (MDEQ). 

email April 17,2015 USEPA approval of "2011 Groundwater Investigation 
Work Plan" amendment 

email April 20, 2015 Comments from Mr. J. Bradley (MDEQ) on "2011 
Groundwater Investigation Work Plan" 

Site Visit April 21 -22, 
2015 

Mr. J. Bradley (MDEQ) on-Site to observe VAS 

Draft 2015 
Groundwater 
Investigation Report 

June 2, 2015 Draft report submitted to Mr. H. Caine (USEPA) and 
Mr. K. Krawczyk (MDEQ) to Mr. H. Caine (USEPA) and 
Mr. K. Krawczyk (MDEQ). 

email June 9. 2015 Comments from Mr. K. Krawczyk (MDEQ) on draft 
*2015 Groundwater Investigation" report 

email June 9, 2015 Comments from Mr. H. Caine (USEPA) on draft "2015 
Groundwater Investigation" report 

email June 11, 2015 Clarification of MDEQ comments from Mr. K. Krawczyk 
(MDEQ) 

email June 11, 2015 Permission from Mr. S. Willets (Artisan Building 
Company) to cross their property to install new 
monitoring wells 



Communication Date 

Conference call 

Subject of Correspondence/Discussion 

Review EPA and MDEQ comments on draft "2015 
Groundwater Investigation" report; Mr. 8 Nadeau 
(Honigman), Mr. B. Bartholomy (GHD), Mr. H. Caine 
(USEPA), Mr. J. Bradley (MDEQ) and Mr. K Krawczyk 
(MDEQ) 

7. Planned Upcoming ActivKles/Sciiedule 

Landfill and groundwater component activities planned for the third quarter of 2015: 

• Continue the operation of ozone sparging system. 

• Continue to monitor for the presence of ozone at each sparge vault. 

• The third quarter groundwater sampling event is scheduled for the week of August 24,2015. 

• The wells to be sampled in the second quarter of 2015 are listed in Tat>le 5. 

• Respond to USEPA and MDEQ comments on the draft "2015 Groundwater Investigation" report 

• Submit revised "2015 Groundwater Investigation" report including recommendations for further 
delineation. 

Should you have any questions on the above, please do not hesitate to contact the undersigned. 

Yours truiy, 

GHD 

Bart Bartholomy 

AJD/ac/39 

End. 

cc: Mike StoeKon, JCI 
Chuck Pinter, Ford 
Karyllan Dodson Mack, BASF 
Michael Simpson 
Steven Nadeau, Honigman 
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P 

figure 1 

2015 GROUNDWATER MONITORING PROGRAMS 
RASMUSSEN LANDFILL SITE 

Livingston County, Michigan 
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LEGEND 

• MONITORING WELL LOCATION 

GROUNDWATER ELEVATION 
(ft. AMSL) 

GROUNDWATER CONTOUR 
(ft. AMSL) 

GROUNDWATER FLOW DIRECTION 

figure 2 

GROUNDWATER ELEVATION CONTOURS (UPPER AQUIFER) 
JUNE 2015 

RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 
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Table 6 
Pagelofi 

2016 Groundwater Sampling Program 
Raamussan Landfill Site 

LMngaton County, Michigan 

Quarterly Sampling-voce Qi 

81-1 
81-8 
CRA-RA-2D 
CRA-RA-5 
CRMW-6S 
CRA-RA-7 
CRA-RA-18 
CRA-RA-22 
CRA-RA-23D 
CRA-RA-24 
CRA-RA-260 
CRA-RA-26S 
CRA-RA-27 
CRA-RA-28 
CRA-RA-29 
CRA-RA-30 
CRA-RA-31 
CRA-RA-32 
CRA-RA-33 
CRA-RA-34 
CRA-RA-35 
CRA-RA-36 
CRA-RA-37 
PZ.104 
RA-MW-28 
TEMP-PZ-2 

02 

Annual Landfill Manltorinn Program • 

CRA-RA4S (included In quarteily sampling) 
CRA-RA-8 

CRA-R^16 (included in quarteily sampling) 
CRA-RA-19S 
CRA-RA-20 

03 04 

CRA-RA-25 (VOCs only) New Rasmussen Water Supply WsB (VOCs only) 
EB-PZ-4(VOC8only) 
PZ-106 (VOCs only) 

RA-MW47 (VOCs only) 

aHDQSS04CsM1.T8 



Rasmussen 32504 
Ozone Sparge System Inspection 

1 DATE 
OPERATOR SIGNATURE OaO:^ 

SjuZS, 

Air Compressor 

Output Pressure psi \\n WtD no im )in 
Temperature F 
Run Time hours <^B9or 

Air Sep 

Receiver Pressure psi ^7, rM 
Feed Air Pressure psi MO I in no no I/O 
Cycie Pressure psi •*0 7® 
Holding Tank Pressure psi Mr H7 wZ, Mr 
RunTime hours 

Air Dryer 

Temp. Indicator - coior Cit£ia>l CvfftlChJ ^•IZ£(£K) 

Ozone Generator 

Oxygen Supply, LPM 
% 03 capacity H-r Ms- ^'r tfT 45-
Regulator #1 psi 
Regulator #2 psi V* •2M rU 2M 
Aiarm Reading ppm, 03 — 
Zone On 1 2- 3 
Zone Time hours "2. 'fr z 

Distribution Panel 

CFM o.fs 
03 Feed Cone. Ppm 03 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi )\0 MO J to no no 
Temperature F 
Run Time hours ini'f fi-m 

Air Sep 

Receiver Pressure psi 59, fiB 
Feed Air Pressure psi MO nn Mo 
Cycle Pressure psi 
Holding Tank Pressure psi 5z, HZ •?Z. u? 
RunTime hours 

Air Dryer 

Temp. Indicator - color GitactJ C*m>\ 
Ozone Generator 

Oxygen Supply, LPM 7- 7- T- 3 
% 03 capacity *t«r MS- MT 
Regulator #1 psi 35- 3M-
Regulator #2 psi •zt Z-z. ZM Z-Z. az 
Alarm Reading ppm, OS — 
Zone On 3 3 7. 3 3 
Zone Time hours 7„ vz Z. Z-

Distribution Panel 

CFM <5^ O.© 
OS Feed Cone. Ppm OS 

Comments: 



Rasmussen 32504 
Ozone Sparge System inspection 

DATE 'JMiC Z.I 
OPERATOR SIGNATURE x-iL^ 

Air Compressor 

Output Pressure psi nn WO 
Temperature F 
Run Time hours 

Air Sep 

Receiver Pressure psi 
Feed Air Pressure psi WO 
Cycle Pressurej)si 7-r) % 
Holding Tank Pressure psi HZ H7 
RunTime hours \Q0\^L9 

Air Diyer 

Temp. Indicator - color 

Ozone Generator 

Oxygen Supply, LPM 1-
% 03 capacity M-T 
Regulator #1 psi :?s' 
Regulator #2 psi zz. 7.-2. 
Alarm Reading ppm, 03 #-• 
Zone On 
Zone Time hours "z. z. 

Distribution Panel 

CFM 
03 Feed Cone. Ppm 03 

Comments: 



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

CRA PROJECT #32504 

DATE: DATE: A4AY ^,8 in DATE: i(..iT,i6,l5i2© 

WELL ID CFM @ DIST. PSI@WELL WELL ID CFM @ DIST. PSi@WELL WELL ID CFM @ DIST. PSI@WELL 
PANEL PANEL PANEL 

SW-1 6.6 SW-1 6-6 6 SW-1 6.8 7 
SW-2 O.ft SW-2 0.ft SW-2 0.8 J 
SW-3 0.8 H SW-3 O.ft 1-^ SW-3 IM 
SW-4 O.fi H SW-4 15- SW-4 0.8 1H 
SW-5 O.fi I? SW-5 15 SW-5 h' 
SW-6 15- SW-6 15- SW-6 
SW-7 H SW-7 i< SW-7 N 
SW-8 SW-8 SW-8 
SW-9 — - SW-9 - SW-9 — — 

SW-10 - SW-10 — — SW-10 — — 

SW-11 - SW-11 SW-11 - — 
SW-12 SW-12 SW-12 
SW-13 7 SW-13 rt.T- 2. SW-13 a=f- z. 
SW-14 SW-14 SW-14 — 

SW-15 — .— SW-15 — — SW-15 — 

SW-16 — SW-16 — — SW-16 — 

SW-17 \fi SW-17 6.?- f« SW-17 19 
SW-18 0.1- iCf SW-18 fl.T- 19 SW-18 o-ft /8 
SW-19 rfi SW-19 19 SW-19 6. ft /ft 
SW-20 SW-20 O.-V SW-20 0.7 Ift 
SW-21 SW-21 SW-21 
SW-22 SW-22 n SW-22 1"* 
SW-23 n.ft /5- SW-23 fi.l- If SW-23 O.R I'M 
SW-24 o.ft l-b SW-24 ni- SW-24 
SW-25 i-r SW-25 <*1.^ If SW-25 o.ft 
SW-26 SW-26 3 SW-26 0.^ 3 
SW-27 SW-27 rt.ft 3 SW-27 0.1 7 
SW-28 SW-28 fl.ff SW-28 7-
SW-29 6.ft 7- SW-29 7 SW-29 o.ft 
SW-30 SW-30 SW-30 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: 

Date: fl, 2£)\<r 
Time: fA^ 

Weather Conditions: dcooDy' 

Observations 

Erosion-North Face:_ 

Erosion-South Face: OK 

Erosion-East Face: OK 

Signature: yjyUl/t 

Erosion-West Face: OK 

Erosion-Misc.: OK 

Storm Water Ponds: 

Drainage Spillways & Ont&Us: 

Roadways: 0)K 

Vegetation: T^g>g.AA*VKi V 

Signs, Gates, & Fences: QlK 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature:^ ̂  

Date: 
Time: fAA 

Weather Conditions: ^3'^ 

Observations 

Erosion-North Face: O^C 

Erosion-South Face: Of^ 

Erosion-East Face: OK 

Erosion-West Face: Ol< 

Erosion-Misc.: QI'C 

Storm Water Ponds: -'DgW 

Drainage Spillways & Outfalls: Ok' 

Roadways: OK 

Vegetation: 

Signs, Gates, & Fences: COKi 

Actions Taken: 
AIOIOC^ 

Recommendations: 
iJaj ^ 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

LandJUl Inspection Form 

Inspectorrc^G^jEL^sH^ Signature:^ ̂  

lij» t kJ.A.^ CJ / Date: Z0(5 
Time; <I\%n AM 

Weather Conditions: (^.5^*' 

Observations 

Erosion-North Face: OK" 

Erosion-South Face: 0((^ 

Erosion-East Face: OK. 

Erosion-West Face: OK 

Erosion-Misc.: OK 

Storm Water Ponds: - OK 

Drainage Spillways & Outfalls: OK 

Roadways: OK 

Vegetation: I U>Z.NI«4C^ 

Signs, Gates, & Fences: f!>K 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature:^ 

Date: MAf Z;, 
Time: 

Weather Conditions: GT" 

Observations 

Erosion-North Face: (pK 

Erosion-South Face: (*JK' 

Erosion-East Face: 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: - OrC 

Drainage Spillways & Outfalls: .T^^V " 

Roadways: 

Vegetation: 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingstoii County, Michigan 

Landfill Inspection Form 

Inspector: Signature: 

Date: ,)o^€: 4 . ^'5^ 
Time: 3'.0oPH 

Weather Conditions: ^O* 

Observations 

Erosion-North Face: Ofr" 

Erosion-South Face: Ok^ 

Erosion-East Face: OkT 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: - QlC^ 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: \ Signature:^ 

Date: f^v. H . 2ot5^ 
Time: _1010£A^1 

Weather Conditions: (^t^opY 

Observations 

Erosion-North Face: CiJC 

Erosion-South Face: 

Erosion-East Face: 0\(^ 

Erosion-West Face: Old 

Erosion-Misc.: C> K. 

Storm Water Ponds: "Dg-y - (^yr^ 

Drainage Spillways & Outfalls: 

Roadways: OK 

Vegetation: O ̂  

Signs, Gates, & Fences: O K 

Actions Taken: 

Recommendations: 

T 
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October 9,2015 Reference No. 032504-15 

Mr. Howard Caine 
United States Environmental Protection Agency 
Region V(SR-6J) 
77 W. Jackson Boulevard 
Chicago, iiiinols 
60604 

Dear Mr. Caine; 

Re: Progress Report No. 132 
Groundwater and Landfill RD/RA 
Repoittaig Period: July 1 through September 30,2015 
Rasimissen LandflD (Site), Livingslon Ca, Michigan 

1. Introduction 

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree, Civil 
Action No. 92 40071. This report summarizes the activities performed during the reporting period and 
describes the activities to continue or which are scheduled to start during the next reporting period. 

2. Activities Performed During this Reporting Period 

2.1 Operation and Maintenance 

The quarterly round of groundwater elevations were measured on September 1,2015. The 
corresponding groundwater contour map is provided on Figure 1. 

GHO^ fioHftflwd nrraitftrivnrrHindwaiWf ftamnleson i Witminh Snn*nnniM»r n 2015 
consistent with the Groundwater Remediation Monitoring Program. The results from these samples 
are discussed below. 

2.2 Reports 

Quarterly Progress Report No. 131 was submitted to USEPA and Michigan Department of 
Environmental Quality (MDEQ) on July 24,2015. 

^ On July 1,2015 Conestoga Rovers & Assc. became GHD. For oonvenienoe, the wording in this report 
reflects the new name. 

GHD Services Inc. """•""'"i"-
200 W Alleqan Street Suite 300 Plalnwell Michiaan 49080-1397 USA ISO 6001 
T269 685 5181 F269 685 5223 W www.ghd.com iit't. 



3. Summary of Findings 

Third Quarter 2015 Routine Groundwater Quality Monitoring 

The results of the third quarter 2015 sampling are provided in Tallies 1 through 4. Figure 2 is a Site 
location map showing the wells included in the quarterly Groundwater Remediation Monitoring 
Program and the annual Landfill Monitoring Program. 

During the third quarter 2015 sampling, seven of the 33 monitoring weils sampled had Compounds of 
Concem (COCs) at concentrations above Part 201 December 2013 Generic Residential Drinking 
Wbter Cleanup Criteria (RDWCC). 

Specifically, the seven monitoring wells with COCs exceeding RDWCC are; 

CRM^22 3.4 pgA. vinyl chloride 

CRA-RA-24 5.1 pg/L vinyl chloride 

CRA-RA-26S 70 pgri. trichloroethene 

CRA-RAr27 10 pg/L vinyl chloride 

CRA-RA-28 ND(1.0 J)/3.7 J pg/L vinyl chloride (duplicate sample) 

CRA-RA-30 2.7 pgfi. vinyl chloride 

CRA-RA-33 2.4 pg/L vinyl chloride 

With the exception of CRA-RA-28, these were the same sbc monitoring wells that had COCs above 
RDWCC during the second quarter 2015 sampling event. COC concentrations detected in these wells 
during third quarter 2015 sampling were similar to COC concentrations detected in these wells during 
second quarter 2015 sampling. 

In 2003, vinyl chloride was present in groundwater samples collected from CRA-RA-28 at a 
concentration of 20 pg/L. Vinyl chloride concentrations gradually decreased, reaching less than the 
method detection limit (ND(1.0 pg/L» in Aprfl 2014. The third quarter 2015 result is the first detection 
of vinyl diloride in monitoring well CRA-RA-28 since 2013. 

GHD collected the annual Rasmussen residential water well sample in the third quarter 2015. No 
COCs were detected. 

Lower Aquifer monitoring well RA-MW-47 serves as a sentry well for the Lower Aquifer. An annual 
groundwater sample was collected from RA-MW-47 during the third quarter 2015 sampling. No COCs 
were detected in the groundwater sample collected from this well. 

The results of the 2015 round of the annual Landfill Monitoring Programs are provided in Table 5. 
GHD did not collect a sample from bed^tound monitoring well CRA-RA-8 when the other Lendfill 
Monitoring Program wells were sampled in the second quarter because the presence of poison ivy 
prevented safe access to the well. GHD removed the poison ivy and collected a sample from 
CRA-RA4 during the third quarter 2015 sampling round. No volatile organic compounds or 
semi-volatile organic compounds were detected in the groundwater samples finom CRA-RA-8. 

0a2S04C^lM3 



Cadmium was detected in one of the two dupiicate groundwater samples coilected from CRA-RA-8 at 
a concentrations of 0.37 pg/L , which is less than the RDWCC of 5 pg/L. No other metals were 
detected in the 2015 groundwater samples collected from CRA-RA-8. 

COG Contours 

The Rasmussen Site Remediation Group (RSRG) provides contour maps of current COC distribution 
foiiowing compietion of the third quarter sampiing. GHD prepared an update of COC distribution based 
on data coilected in 2014 in Progress Report No. 128 (CRA, October 2014). The 2014 COC plume 
map is provided on Figure 3. Figure 4 provides a COC plume map based on the data coilected in 
2015. There were minor changes in the concentration of COCs In 2015 as compared to 2014, as 
follows; 

Vinyl Chloride 

CRA-RA-22 5.6 3.4 

CRArRA-24 6.0 5.1 

CRA-RA-27 8.9/8.9 10 

CRA-RA-30 3.6 2.7 

81-4 1.6 1.8 
(1) - duplicate sample 

The concentration of vinyi chloride at CRA-RA-22, CRA-RA-24 and CRA-RA-30 decreased slightly in 
2015, while concentrations of vinyi chloride increased slightly at 81-4 and CRA-RA-27. 

Trichloroethene 

CRA-RA-23D 

CRA-RA-26S 

4.0 

99 

3.4 

70 

The trichloroethene concentrations decreased slightly in the groundwater samples collected from 
CRA-RA-23D and CRA-RA-26S. 

Trend Analysis 

GHD completed trend analysis for benzene, trichloroethene and vinyl chloride groundwater data firom 
monitoring wells included in the Groundwater Remediation Monitoring Program and the Annual 
Landfill Monitoring Program. Statistical analysis of concentration trends over the last eight quarterly 
monitoring events was completed using the Mann-Kendall Trend Test to provide insight into recent 
changes in COC concentrations. Trend analysis indicated that benzene, trichloroethene, and vinyl 

032604Calr>e-43 



chloride concentrations have remained stable or decreased over the last two years at all monitoring 
points analyzed. Tables 6 through 8 provide a summary of the trend analyses. 

4. Problems Encountered 

On Thursday, July 9, 2015, the ozone sparging system was down upon arrival for the normal weekly 
inspection. There had been no alarm callout because the ozone generator pressure switch had fciiled. 
It was assumed that the system became off line as a result of strong storms the day before and the 
pressure switch failed, which in tum was not able to signal the auto dialer that a problem existed. 

5. Corrective Measures to Rectify Problems 

A pressure switch from the existing supply of backup parts was installed and the system was restarted 
the afternoon of July 9,2015. A new pressure switch was ordered to replenish the spare parts 
inventory. 

6. Contacts and Significant Correspondence with Pubiic 

Representatives 

Communication Date 

email 

email 

Quarterly Report 

email 

July 8, 2015 

Julys, 2015 

July 24,2015 

August 12,2015 

Subject of Correspondence/Discussion 

Request from Mr. A. Deal to Mr. H. Caine to extend 
deadline for the second quarter 2015 report. 

Permission from Mr. H. Caine to submit ttie second 
quarter 2015 report on July 24, 2015. 

Report No. 131 submitted to Mr. H. Caine (USEPA) and 
Mr. K. Krawczyk (MDEQ). 

Request from Mr. H. Caine for an update on 
Spiegelberg property delineation status. 

7. Planned Upcoming Activities/Schedule 

Activities planned for the fourth quarter of 2015 include: 

• Continue the operation of ozone sparging system 

• Continue to monitor for the presence of ozone at each sparge vault 

• The fourth quarter groundwater sampling event is scheduled for the week of November 23, 2015 

• The wells to be sampled in the fourth quarter of 2015 are listed in Table 9 

• Respond to USEPA and MDEQ comments on the draft "2015 Groundwater Investigation" report 

• Submit revised "2015 Groundwater Investigation Report" 

032S04Cainfr43 



Should you have any questions on the above, please do not hesitate to contact the undersigned. 

Yours truly, 

GHi; 

Bart Barthoiomy 

AJD/cb/43 

End. 

cc: Mike Stoelton, JCi 
Chuck Pinter, Ford 
Karyilan Dodson Mack, BASF 
Michael Simpson 
Steven Nadeau, Honigman 

032504Caim-43 
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LEGEND 

• ®''-2 MONITORING WELL LOCATION 

SS2.S2 GROUNDWATER ELEVATION 
(ft AMSL) 

GROUNDWATER CONTOUR 
(ft AMSL) 

GROUNDWATER FLOW DIRECTION 

figure 1 

GROUNDWATER ELEVATION CONTOURS (UPPER AQUIFER) 
SEPTEMBER 2015 

RASMUSSEN LANDFILL SITE 
Livingston County, Mictiigan 

32504-15(CAIN043)GN-WA002 OCT 9/2015 



MONfTORING WELL LOCATION 

QUARTERLY GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL LANDFILL 
MONITORING PROGRAM 

figure 2 

2015 GROUNDWATER MONITORING PROGRAMS 
RASMUSSEN LANDFILL SITE 

Livingston County. Michigan 

32504-15(CAIN043)GN-WA001 OCT 9/2015 



LEGEND 
— — RASMUSSEN SITE BOUNDARY 

(APPROXIMATE) 

« MONITORING WELL LOCATION 

• PEZOIETBt LOCATION 

o SPARGE POINT LOCATION 

• COMPLETED VAS LOCATION 

^ EXTRACTION VHELi. LOCATION 

I jUMn-OF 2014 VWYLCHLOWDE PLUME 

I i LIMIT OF 2014 TOE PLUME (5 ag/L) 

m 2D14 DATA USa> FOR CONFOURM6 

• 199B2005 DATA USS> FOR C0NT0URM6 

figures 
2014 COC CONTOURS 

RASMUSSEN LANDFILL SITE 
Livingston County, MiMgan 

325O«-1S(CAiND43)CWWAD03OCTaQD1S 



LEGEND 
— — RASMUSSEN S<TE BOUNDARY 

(APPROXIMATE) 

• MONITORING WELL LOCATION 

• PIEZOMETER LOCATION 

o SPARGE POINT LOCATION 

A COMPLETED VAS LOCATION 

s EXTRACTION VHBJ. LOCATION 

1 lUMT OF 2015 VINYL CtCORIDE PLUME 

I I UMIT OF 2015 TOE PLUME (5 UflfL) 

APPRQMMATEUMn^ OF PLUME 

• 2015 DATA USED FOR CONKXJRMG 

• 1999-2005 DATA USED FOR CONTOURING 

figure 4 
2015 CCX: CONTOURS 

RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

325(M-15fCAMIH3)GfMMMXM OCT SOOIS 
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Tables Page 1 of 1 

ConeentrBtion Va. Time Trend Teats Results 
For Current Gioundwatsr UonltDring Data (Lasts Data Points) 

Rasmussen Landtm Site 
Livingston County, Michigan 

Benzene 

Mann-Kendall Trend last 2014 
Well Number of Percent Statistic Probability Conciusion Concusion 

Samples Non-Detect 

81-4 8 100% No detected resuHs No detected results 
81-8 8 100% — — No detected results No detected results 
CRA-RA-2D 8 100% — — No detected results No detected results 
CRArRA^ 8 100% — — No detected results No detected results 
CRA-RA-6S 8 100% — — No detected results No detected results 
CRA-RA-7 8 100% — — No detected results No detected results 
CRA-RA-8 8 100% — — No detected results No detected results 
CRA-RA-18 8 100% — — No d^ected results No detected results 
CRA-RA-19S 8 100% — — No detected results No detected results 
CRA-RA-20 8 100% — — No detected results No detected results 
CRA-RA-22 8 100% — — No detected results No detected results 
CRA-RA-23D 8 100% — — No detected results No detected results 
CRA4t/V24 8 100% — — Nod^ectedresuils No detected results 
CRA-RA-25 8 75% — — >ver 50% non-detectsOver 50% non-detects 
CRA-RA-26D 8 100% — — No detected results No detected results 
CRA-RA-26S 8 100% — — No detected results No detected results 
CRA-RA-27 8 100% — — No detected results No detected results 
CRA-RA-28 8 100% — — No detected results No detected results 
CRA-RA-29 8 100% — — No detected results No detected results 
CRA-RA-30 8 100% — — No detected results No detected results 
CRA^tA^I 8 100% — — No detected results No detected results 
CRA-RA-32 8 100% — — No detected results No detected results 
CRA-RA-33 2 0% — — Insufficient data — 
CRA-RA-34 2 100% _ _ Insufficient data _ 
CRA-RA-35 3 100% — — Insufficient data — 
CRA-RA-36 2 100% — — Insufficient data — 
CRA-RA-37 2 100% — — Insufficient data — 
EB-PZ-4 8 100% — — No detected results No detected results 
PZ-104 8 100% — — No d^ected results No detected results 
PZ-108 8 100% — — No detected results No detected results 
RA-MW-28 8 100% _ — No detected results No detected results 
RA-MW-47 8 100% — — No detectedresults No detected results 
Stanley Rasmusser 8 100% — — No detected results No detected results 
TEMP-PZ-2 8 100% — — No detected results No detected results 



Table 7 Page 1 of 1 

ConcentFation Vs. Time Trend Tests Results 
For GnMmfhrator Monitoring Data (Last 8 Data Poliits) 

Rasmuoson Landliii SHa 
Livingston County, Michigan 

Trichioroethene 
Ma 2014 

Wen Number of ^ ' POfCOfIt Statistic PiDbabnny Conclusion Concuslon 
Samples Non-Detact 

81-4 8 100% — ai— iliii M II il •Mn NO uefBeciBQ resuns No detected results 
81-8 8 100% - - No detected results No deteded results 
CRA-RA-2D 8 100% - - No detected results No deteded results 
CRArRArS 8 100% — — No detected results No deteded results 
CRArRAr^ 8 100% — — No detected results No detected results 
CRA-RA-7 8 100% — — No detected results No deteded results 
CRA-RA-8 8 100% - - No detected results No deteded results 
CRA-RA-18 8 100% — • — No detected results No detected results 
CRA4^19S 8 100% — — No detected results No deteded results 
CRA-RA-20 8 100% - - No detected results No deteded results 
CRA-RA-22 8 100% - No detected results No deteded results 
CFIA-RA-23D 8 0% -16 0.059 No trend Identified 1,1,,-, ,1 • 11, -ii'.f;,1,1 Noirena KIUIIUINSG 
CRA-RA-24 8 100% — — No detected results No detected results 
CRA-RA-25 8 100% — — No detected results No deteded results 
CRA-RA-26D 8 100% — — No detected results No deteded results 
CRA-RA-26S 8 0% -16 0.063 No trend identified No trend identified 
CRA-RA-27 8 100% - — No detected results No deteded results 
CRA-RA-28 8 100% — - No detected results No deteded results 
CRArR/^29 8 100% — — No detected results No ddeded results 
CRA4«Ar30 8 100% — — No deeded results No deteded results 
CRA-RA-31 8 100% — — No detected results No deteded results 
CRA-RA-32 8 100% — — No detected results No deteded results 
CRArRA-33 2 100% — — Insufficient data — 
CRArRA-34 2 100% — — Insufficient data — 
CRA-RA-35 3 100% — — Insufficient data — 
CRA-RA-36 2 100% — — Insufficient data — 
CRM^7 2 100% — — Insufficient data — 
EB-PZ-4 8 100% — — No detected results Over 50% non-deteds 
PZ-104 8 100% — — No deteded results No detected results 
PZ-106 8 100% — — No detected results No detected results 
RA-iMVV^28 8 100% — — No detected results No ddected resdts 
RA-M\AM7 8 100% — — No deteded results No deteded results 
Stanley Rasmussei 8 100% - — No detected results No detected results 
TEMP-PZ-2 5 100% — — No detected results No detected results 

OHD (nzS04Caln8-43-Te-T8 



Table 8 Page 1 of 1 

Concentration Va. Time Trend Tests Results 
For Cuirent Groundwater Monitoring Data (Last 8 Data Points) 

Rasmussen Landfill Sits 
Livingston County. Michigan 

Vinyl Chloride 

Mann-Kmdall Trend test 2014 
Well Number of Percent Statistic PmbabHhy Conclusion Concuslon 

Samples Non-Deteet 

81^ 8 0% -11 0.203 No trend identified Decreasing Trend 
81-8 8 100% — — No detected results No detected results 
CR/VR/V2D 8 100% — •— No dMected results Nodteectedtesutts 

8 100% — — No detected lesMb No detected tesMte 
CRA-RA-6S 8 100% — — No detected results Over 50% non-detects 
CRA-RA-7 8 100% — — No detected results No detected results 
CRArRA^ 8 100% — — No detected results No detected results 
CRA^^iS 8 100% — — No detected resuHs No detected results 
CRA-RA-19S 8 100% — — No detected results No detected results 
CRA-RA-20 8 100% — — No detected results No detected results 
CRA4^22 8 0% -19 0.025 Decreasing Trend Decreasing Trend 
CRA41A-23D 8 100% — — No detected results No detected results 
CRA-RA-24 8 0% -8 0.386 No trend Identified No trend Identified 
CRA-RA-25 8 63% — — )ver 50% non-detects Over 50% non-detects 
CRA-RA-26D 8 100% — — No detected results No detected results 
CRA-RA-26S 8 100% — — No detected results No detected results 
CRA-RAr27 8 0% -12 0.167 No trend Identified Decreasing Trend 
CRA-RA-28 8 75% — — )ver 50% non-detects Decreasing Trend 
CRA-RAr-29 8 100% — — No detected results No detected results 
CRM^A^ 8 0% -17 0.044 Decreasing Trend No trend identified 
CRA-RA-31 8 100% — — No detected results No detected results 
CRA-RA-32 8 100% — — No detected results No detected results 
CRA4)A^ 2 0% — — Insufficient data — 
CR>V4Ry^ 2 100% — — Insufficient date — 
CRA-RA-35 3 0% — — Insufficient data — 
CRA-RA-36 2 100% — — Insufficient data — 
CRArRAr37 2 100% — — Insufficient date — 
EB-PZ-4 9 56% — — )ver50%norv<ietects No trend identified 
PZ-104 8 88% — — )ver 50% non-detects Over 50% non-detects 
PZ-108 8 100% — — No detected results No detected results 
RA-MVV-2a 8 100% — — No detected results No detected results 

8 100% — — No detected results No detected results 
Stanley Rasmusser 8 100% — — No detected results No detected results 
TEMP-PZ-2 8 100% — — No detected results No detected results 
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2016 Oroundwater SampHng Program 
Rasmmaan LandflD Site 

Livingston County, MIehlgan 

Quarlariy Sampling - VOCs Q1 

81-4 
81-8 
CRA-RA-2D 
CRA-RA-6 
CRA-RA-SS 
CRA-RA-7 
CRA-RA-18 
CRA-RA-22 
CRA-RA-23D 
CRA-RA-24 
CRA-RA-a8D 
CRA-RA-28S 
CRA-RA-27 
CRA-RA-28 
CRA-RA49 
CRA-RA-30 
CRA-RA-81 
CRA-RA-32 
CRA.RA-33 
CRA-RA-34 
CRA-RA-35 
CRA-RA-S6 
CRA-RA-37 
P2-104 
RA-MW-28 
TEMP-PZ.2 

02 

CRA-RA-6S (Inciuded In quarterly eampflng) 
CRA-RAr8 

CRA-RA-18 (included In quarterly sampling) 
CRA-RA-19S 
CRA-RA-20 

03 04 

CRA-RA-25 (VOCs only) New Rasmussen Water Supply Wall (VOCs on|y) 
EB-PZ-4 (VOCs only) 
PZ-106 (VOCs only) 

RA-MW-47 (VOCs only) 

aHD032604Cs(n»4a-T» 



Rasmussen 32504 
Ozone Sparge System Inspection 

\m DATE Mlj£ 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi h^} lin no no 116 
Temperature F — — — 
Run Time hours lOdL-^] Zf 

Air Sep 

Receiver Pressure psi ^9) 5-0 50. 
Feed Air Pressure psi no nn !W HO no 
Cycle Pressure psi To To To lr> 7f> 
Holding Tank Pressure psi nn HZ nz HZ 
Run Time hours 100T^7.7 InAo-j-r.! 

Air Dryer 

Temp. Indicator - color (^^ec:e^4 rTl2Ztr^4 

Ozone Generator 

Oxygen Supply, LPM T 7- T T T 
% 03 capacity 
Regulator#! psi •2,< 30 32 
Regulator #2 psi ZM Zt_ zn Zz 
Alarm Reading ppm, OS — 

Zone On 3 1 1 -5 
Zone Time hours ''7 Z 1/7 "7. 7_ 

Distribution Panel 

GFM 0.9) (O.P) f'l, P, 0.9) 
03 Feed Cone. Ppm 03 

Comments;-^ "Sj ou 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE amis' ahzi/f B/;T/26i'r €>lz^/;-r 7iih< 
OPERATOR SIGNATURE v)OHsJ Vo?2.K 

' f ' / ' / ' ' / 
Air Compressor 

Output Pressure psi ll-f 1 10 J!0 1 in 
Temperature F — — 
Run Time tiours )OI6tO 

Air Sep 

Receiver Pressure psi <0. T-Z 34 
Feed Air Pressure psi WO iw no MD ho 
Cycle Pressure psi •W •^0 Jo TO 1-h 
Holding Tank Pressure psi H7_ H2_ Mn HZ. H7 
Run Time hours lOlHMO.^ loK^O^.T )0I62T.«^ 

Air Dryer 

Temp. Indicator - color Q<Z£>U^ C\ 

Ozone Generator 

Oxygen Supply, LPM 7- 1 7- 7 
% 03 capacity 45- MT 'fr MS" 
Regulator#! psi •^0 .27_ 
Regulator #2 psi zz. Zn Z3 7.-7_ 
Alarm Reading ppm, 03 — — 

Zone On •Z- 3 ! 
Zone Time hours 7t Z- 1.^ "7 

Distribution Panel 

CFM 6.« D-P^ 19. P. a?) 
03 Feed Cone. Ppm 03 

Comments: 4- JTgu7 OM ^JgA-g• 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE ^ uh< im. 
iji-A / 

lolzl/'T 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi ])0 Iin I m ! to 
Temperature F - - — 
Run Time hours !02Z5'« J0ZH7T IDT-OC'P, 

Air Sep 

Receiver Pressure psi rn 
Feed Air Pressure psi no !to no Ito 
Cycle Pressure psi -^0 10 TT; 
Holding Tank Pressure psi VZ. HZ HZ 
Run Time hours /OZHTz.n 

Air Dryer 

Temp. Indicator - color dliZiilNj 

Ozone Generator 

Oxygen Supply, LPM T 1 T 
% 03 capacity H-r ^'7 H<r 
Regulator #1 psi 
Regulator #2 psi 2-^ 
Alarm Reading ppm, OS — - -
Zone On z 5 
Zone Time hours Z- "? z 7-

Distribution Panei 

CFM O.P> (O.P) 
03 Feed Cone. Ppm 03 

Comments: Qrj '^12M/K T)X'C ^u^cnZiC Mcr€Z 'TH^ 



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

DATE: /. 22. ZoK DATE: IP , ZoP=r DATE: 
' ' 

WELL ID CFM @ DIST. PSI@WELL WELL ID CFM @ DIST. PSI@WELL WELL ID CFM @ DIST. PSI@WELL 

PANEL PANEL PANEL 
SW-1 -2, P. SW-1 0-P SW-1 o.p P 
SW-2 ;'i. C; SW-2 fS SW-2 6.1 

<=! 

SW-3 SW-3 ro.Pi H SW-3 n.l-
SW-4 ri.f, SW-4 n.ft H SW^ O-P 13 

SW-5 SW-5 IT SW-5 i*r 
SW-6 iS" SW-6 n SW-6 pp 

SW-7 •' . V'-, 1-4 SW-7 O.ft SW-7 i3 

SW-8 SW-8 •— SW-8 — 

SW-9 — SW-9 - — SW-9 -- — 

SW-10 — SW-10 - — SW-10 - — 
SW-11 SW-11 -- — SW-11 - •— 
SW-12 SW-12 N SW-12 o.T- 1-^ 
SW-13 "'?U SW-13 2 SW-13 0.?? 3 

SW-14 — SW-14 - — SW-14 

SW-15 — SW-15 — • SW-15 — -

SW-16 -- SW-16 — — SW-16 — -

SW-17 SW-17 o-l- SW-17 13 

SW-18 SW-18 zo SW-18 

C
L •6 

13 
SW-19 .I,-?-. Ifi SW-19 SW-19 O.T- n 
SW-20 IT SW-20 n.f IC. SW-20 (^•P) i? 
SW-21 - SW-21 — SW-21 — 

SW-22 IZ. SW-22 O-P IT SW-22 r).p 
SW-23 pf SW-23 /O.P SW-23 (^.4-

SW-24 n SW-24 n.T fc^ SW-24 f).P) 'T 
SW-25 — SW-25 ri4- SW-25 O.P 
SW-26 <4 SW-26 p SW-26 
SW-27 5" SW-27 rj.P SW-27 n.i r 
SW-28 SW-28 o.-p. SW-28 n.i A 
SW-29 •?- SW-29 SW-29 ai 9) 
SW-30 SW-30 — SW-30 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Iih ^ Inspector; Signature: ̂  

Date: Zoj^ 
Time: 1:00 PM. 

Weather Conditions: Tv\v'? , 5uotJc'-<' 

Observations 

Erosion-North Face: 6K 

Erosion-South Face: 

Erosion-East Face: 

Erosion-West Face: 

Erosion-Misc.: 0^<~-

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: Oltl 

Vegetation: 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: \ Signature:_ /IAK 

Dater-'TuifspAY ^ 21^ 
Time: 3:^0 PM 

Weather Conditions: T^g-Tl-V CuoB ̂ 

Observations 

Erosion-North Face: (^K 

Erosion-South Face: 0 K 

Erosion-East Face: OK 

Erosion-West Face: Oh 

Erosion-Misc.: 0 K 

Storm Water Ponds: QK - PiZ-*"/ 

Drainage SpUhvays & Outfalls: 

Roadways: 

Vegetation: 0 K 

Signs, Gates, & Fences: Q K 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector; Signature; 

Date: 2^f5' 
Time: MnoM 

Weather Conditions: CXJC.'^^ 

Observations 

Erosion-North Face: OK 

Erosion-South Face: O 

Erosion-East Face: t) 

Erosion-West Face: O^'C. 

Erosion-Misc.: OK 

Storm Water Ponds: "piZ-X^ 

Drainage Spillways & Outfalls: pjZ.'p 

Roadways: K)K 

Vegetation: Of LAO^ 1^3^'KJ 

Signs, Gates, & Fences: OK 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: , \ Signature: 

Date: ZofS 
Time: VM 

Weather Conditions: diuouoh'' 

Observations 

Erosion-North Face: Q K 

Erosion-South Face: CP K 

Erosion-East Face: 0 Xi 

Erosion-West Face: O K 

Erosion-Misc.: O K 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: Q K. 

Vegetation: 

Signs, Gates, & Fences: CO)<L 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Erosion-East Face: C)IC 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: ('ll< 

Inspector: Signature: 

Date: bJc!?. 
Time: ^'.oo PM 

Weather Conditions: Cj-oUp^ ^8° 

Observations 

Erosion-North Face: OK. 

Erosion-South Face: OfC 

Vegetation: Vu€:- LACJ^ OC 

Signs, Gates, & Fences: ^ 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector:. V<=C Signature: 

Date: 2o\^ 
Time: 

Weather Conditions: 

Observations 

Erosion-North Face: 0 '<1 

Erosion-South F ace: O K 

Erosion-East Face: (2A 

Erosion-West Face: OK 

Erosion-Misc.: OK 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: OK 

Vegetation: ^LACK Of 

Signs, Gates, & Fences: 0)K-

Aetions Taken: 

Recommendations: 
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January 8,2016 Referenoe No. 032504-15 

Mr. Howard Caine 
United States Environmental Prelection Agency 
Region V(SR-6J) 
77 W.Jackson Boulevard 
Chicago, liiinois 
60604 

Dear Mr. Caine: 

Re: Progress Report No. 133 
Groundwater and Landfill RD/RA 
Reporting Period: October 1 through December 31,2015 
Rasfflussen Landfill (SNe), UvlngsbM Co., Mchlgan 

1. Introduction 

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree, Civil 
Action No. 92 40071. This report summarizes the activities performed during the reporting period and 
describes the activities to continue or which are scheduled to start during the next reporting period. 

2. Activities Perfomied During this Reporting Period 

2.1 Operation and Maintenance 

The quarteriy round of groundwater elevations were meesured on Deoemiser 2,2015. The 
corresponding groundwater contour map is provided on Figure 1. 

GHD^ collected quarterly groundwater samples on November 25 and December 6,9,11 arid 14, 
2015, consistent with the Groundwater Remediation Monitoring Program. The results from these 
samples are discussed below. 

2.2 Reports 

Quarteriy Progress Report No. 132 was submitted to USEPA «id Michigan Department of 
Environmental Quality (MDEQ) on October 9,2015. 

^ On July 1,2015 Conestoga Rovers & Asac trecame GHD. For convenienoa, the wording In this report 
reflects the new name. 

GHD Services inc. 
200 W Allegan Street Suite 300 Plainwell MIctiigan 49080-1397 USA 
T269 685 5181 F269 685 5223Wwww.ghd.com 

ISO 9001 
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3. Summary of Findings 

Fourth Quarter 2015 Routine Groundwater Quality Monitoring 

The results of the fourth quarter 2015 sampling are provided in Tat)les 1 through 4. Figure 2 is a Site 
location map showing the wells included in the quarterty Groundwater Remediation Monitoring 
Program and the annual Landfill Monitoring Program. 

During the fourth quarter 2015 sampling, seven of the 29 monitoring wells sampled had Compounds 
of Concern (COCs) at concentrations above Part 201 December 2013 Generic Residential Drinking 
Water Cleanup Criteria (RDWCC). 

Specifically, the seven monitoring wells with COCs exceeding RDWCC are: 

CRA-RA-22 4.0 pg/L vinyl chloride 

CRA-RA-24 6.9 pg/L vinyl chloride 

CRA-RA-26S 78 |ig/L trichloroethene 

CRA-RA-27 11 pg/L vinyl chloride 

CRA-RA-30 3.8 pg/L vinyl chloride 

CRA-RA-33 2.8 pg/L vinyl chloride 

81-4 2.3/2.2 pg/L vinyl chloride (duplicate sample) 

With the exception of 81-4, these were the same six monitoring wells that had COCs above RDWCC 
during the third quarter 2015 sampling event. The vinyl chloride detected in the sample from 
monitoring well 81-4 during fourth quarter 2015 sampling was similar to historic vinyl chloride 
concentrations, which range from 1.0 to 5.0 ug/L. 

4. Problems Encountered 

No significant interruptions or maintenance events occurred in the fourth quarter of 2015. 

5. Corrective Measures to Rectify Problems 

No significant repairs or corrective measures were undertaken during the fourth quarter of 2015. 

6. Contacts and Significant Correspondence with Public 

Representatives 

Communication 
Quarterly Report October 9, 2015 

Subject of Correspondence/Discussion 
Report No. 132 submitted to Mr. H. Caine (USEPA) and 
Mr. K. Krawczyk (MDEQ). 

032S04Caine-44 



7. Planned Upcoming Activitios/Sciiaduie 

Activities pianned for the first quarter of 2016 indude: 

• Continue the operation of ozone sparging system 

• Continue to monitor for the presenoe of ozone at each sparge vauit 

• The first quarter groundwater sampiing event is scheduied for the week of March 4,2015 

• The weiis to tre sampled in the first quarter of 2016 are listed in Table 5 

• Respond to USEPA and MDEQ comments on the draft "2015 Groundwater investigation" report 

• Submit revised "2015 Groundwater investigation Reporf 

Should you have any questions on the above, please do not hesitate to contact the undersigned. 

Yours tniiy, 

6HO/^ 

IM/t^ 
tholomy 

End. 

oc: Mike Stoeiton, JCi 
Chuck Rnter, Ford 
Karyiian Dodson Mack, BASF 
Michael Simpson 
Steven Nadeau, Honigman 

(B2aMCaln»44 



MONITORING WELL LOCATION 

GROUNDWATER ELEVATION 
(ft AMSL) 

GROUNDWATER CONTOUR 
(ft AMSL) 

GROUNDWATER FLOW DIRECTION 

figure 1 

GROUNDWATER ELEVATION CONTOURS (UPPER AQUIFER) 
DECEMBER 2015 

RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

32504-15(CAIN044)GN-WA002 DEC 30. 2015 



LEGEND 

• MONITORING WELL LOCATION 

• QUARTERLY GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL LANDFILL 
MONITORING PROGRAM 

figure 2 

2016 GROUNDWATER MONITORING PROGRAMS 
RASMUSSEN LANDFILL SITE 

Livingston County, Michigan 

32504-15(CAIN044)GN-WA001 DEC 30.2015 



r-5sai—Te»5i~~B7nw 

a*i*a tVAtMi UWBU 

IML) 

-T3I—sb 

-aBB BE! anr "vtar 

oMMl •mnr wawn c*** 

OMM MMMn MM 

«U 
MCn •M 
•lUI 

u 

U 

—ass— «6S— 

iil
fi
 

—83 •w ll
il
 

«tu 
«e« 
•44 

—88 •a 
mam 

S3 •a 
•04 
•04 

•a 
u 

mam 

•0) 
•04 
•04 

caMMi OMft-wr amau cqM u ss 
S5 
mm 
mm 

mm i •004 

SIS 
I0tt4 
•0(14 

«|14 
a(t4 
•0(14 
•004 
004 

S3 
>004 
•0(14 
•0(14 
•0(14 

•414 
•414 

sis 
•414 
IO04 
•414 
•0(14 
•414 

IO(14 
•004 
•414 -
>0(14 
•0(14 

1004 

•Jt4 
Sll 

•0(14 
•0(14 
•414 
IO(14 
•0(14 

owmi aWMIHI BBM 
oMwa mm— noav OMM 
MMIMi oww n»ii 

s;s 
MIU) 
WdJl 

u 
u 
1* 

ss 
S5 
mm 
mm 

SS 
mm 
mm i •004 

SIS 
I0tt4 
•0(14 

«|14 
a(t4 
•0(14 
•004 
004 

S3 
>004 
•0(14 
•0(14 
•0(14 

•414 
•414 

sis 
•414 
IO04 
•414 
•0(14 
•414 

IO(14 
•004 
•414 -
>0(14 
•0(14 

1004 

•Jt4 
Sll 

•0(14 
•0(14 
•414 
IO(14 
•0(14 

1!!
| 

!!
!!
 

!!i
i 

t 
"•n« 
MIU) 
mtm 

ss 
NO|l« 
10(14 

—mim— 
mm 
ss 

mm mm mm 

«W) 
S3 
W(« 

IO(14 
IO«4 
mtn 

—Bim— 
•1(14 
•004 

«SS" 

•0(14 
•004 
•O04 

—a?Dr" 
•41.1) 
•414 
•0(14 

— 
SIS 
>0(14 

—m 
SIS 
W(t4 

—mr 
1004 
•414 
•0(14 

-Tsnri 
••(14 
SIS 

ewulu* mm— —am 

m*a) 
»0(14 

ss 
•D(«| mm S3 •004 

•004 
IO(14 

W(<4 
M04 
•0(14 

•Mtfl) 
>0|t4 
>0(I4 

••(•4 
"414 
"4»4 

10(14 
•414 
•414 

10(14 
•414 
•O04 

•414 

oHuiitS SS3S3o SSn 
MM 

m*a) 
»0(14 

ss SS S3 
•004 
•004 
IO(14 

W(<4 
M04 
•0(14 

•Mtfl) 
>0|t4 
>0(I4 

••(•4 
"414 
"4»4 

10(14 
•414 
•414 

10(14 
•414 
•O04 •414 

eKMU4l 0IW»1(tT VIUM •MIM •0(14 MM) •MM •004 •O04 •O04 •K14 •004 
•414 
•414 •0(14 •0(14 

ofe^aMB awu 
n(i« •0(14 ia(«i •0(M NBtKI -"S-.-MS*' •004 •414 •414 •414 •0(14 

•04 
•004 

CM MM awMa mora 
CM MM MWMM 11«« _ 

ND(U> 
WIIM 

•0(14 
»0(14 

—mm— 
•0(«) 
mm 

USSS 
mm sa 

1004 
•0(14 
•0(14 

—mf— 
s;s SIS SIS •414 

•O04 

-Jwnri 
•414 
•414 

CM MM OMor-an rflaani 
CM MM OMor-oe Tsaani fk»M» 
CM MM MMTMi — 

3SSS SSS ,SS. — 
CMMM MMT-aM lumi npta 

•etiM 

ss 
"0(1« 
Ml* 

•0(14 
tO(14 

SIS 
•0(14 
W(14 

mm 
mm 
S3 
mm 
mm 

-S!r 
ia(«l 

S3 
•0(10 
lOdo 

—55" 

SS 

-515— 
•O04 

SIS 
•O04 
•0(14 

•004 
•04 
•0(14 

SIS 
•0(14 

•414 
•004 
•414 
•0(14 
•414 
•0(14 

—mar-
•414 

SIS 
S14 
•0(14 

•004 

SIS 
•<14 
"414 
•004 

iO(i4 

S3 
iO(t4 
•0(14 
I0(14 

1J 

tl 
u 
IT 

nann 
•414 
n(i4 

S3 
•004 
•414 

OWMM MWMI vtora 
CMMM MMOMM liaUCII 

IMiM SIS mm 
mm 

•MM 
iO(M S3 lOtt4 

-"S-« 

•004 
•414 
•004 

•414 
•(14 
•004 

•0(14 
•004 

•004 
•414 

•004 
•414 

•414 
•004 

"414 

SIS 

OIMUM mow mam 
CMMM MMTM1 lUWII 

•0(14 
•0(14 

mm 
mm 

mm 
mm 

IO04 
•B(14 

MkOH 

•004 
•10(14 

•414 
•414 

•0(14 
•414 SIS 

pw(i4 

s;i; •0(14 
•0(14 

•414 
•0(14 

1 

IIU i
 u 

u 
S3 
mm 

—new— 
S3 
•Oiw mm 

-nonu 
•0(14 
•0114 
•0(14 

•004 
•0*14 
lO(i4 

•414 
I0(14 
•414 

—aro— 
•oo.i) 
•004 
•0114 

•414 
•414 
•414 

—m 
•0(14 
•004 
•414 

S3 
1.1 

•0(14 
•0(14 
10114 

TBM#M mm— mtmt$ 
mm*m mrnmr matv 
mmma MWM-M IMAII 

HD|1M 
•QiM 

•o(M 
mn 
•0(14 
•0(14 

mm 
S3 

mm 
mm 
mm 
mm •0(M) 

IO04 

sa •0(1) 
"004 
"0(14 

•41) 

So4 
•eo) 
•0(14 
•004 

sis 
•414 

IS? 
•0(14 
ieo4 

•Ml) 
•0(14 
•004 

•414 
iOO) 
•004 
•0(14 

ivt tmm-— mail 
114 OaMBM Mail 
•M MMK-wr umii 
ivt mm— ttiuM aa— 

atmm 

WHO 
IB(1A wm S3 

•o{«) 
mm 

S3 
mm 
mm 

10(14 
•0(14 
•O04 
•004 
•004 

•0(14 
I0(14 
"0(14 
•0(14 
>004 

•414 
•414 
•0(14 
1O04 
•414 

•004 W(14 
•0(14 

SIS 
•0(14 

•0(14 
•414 
•414 
•0(14 

ivt tmm-— mail 
114 OaMBM Mail 
•M MMK-wr umii 
ivt mm— ttiuM aa— 

atmm 

WHO 
IB(1A wm SSiS 

•0(I4 
•004 

S3 
•o{«) 
mm 

S3 
mm 
mm is, 

10(14 
•0(14 
•O04 
•004 
•004 

•0(14 
I0(14 
"0(14 
•0(14 
>004 

•414 
•414 
•0(14 
1O04 
•414 

•411) 
N«'4 
•414 

•414 
•414 
•1414 

S1:S 
IO(14 
•414 

•0(14 

SIS 
•0(14 

•0(14 
•414 
•414 
•0(14 



PaS«1ol1 

Tabhl 

Analyllal RauKi - PDSLO AIM PIUI 

UvfeigMan Cauidy, HIcMfan 

SMipbID DatoSMiptad Pnambr 1,1,1- 1J-
nOCHLOROETHANe DKHLOROEIRENE 

44IETHYL-1-
PENTANONE CHLOROBENZEN ETHVLBENZENE METHYLENE 

CHLORIDE 
VINYL 

TRICHLOROETHE CHLORIDE 
XYLENES 
(TOTAL) 

UnHs pgn. PSA- pglL MBA- MSA. pgA. lagfL PSA. PBA. PSA. PBA. P8A. PSA. 

..RDWCCII) 
188 70(2) 13088 1088 738 8 108 74 8 780 8 1 280 

CRARAZD OW«R-18e2 3/180015 Nbt20) ND(20) ND(28) ND(2S) ND(20) ND(20) 78 ND<20) ND(20) ND(20) ND<20) NDPO) NDPO) 
CRARA-2D aW«R-1885 8/17/2015 ND(2.0) ND(20) ND(20) ND(20) ND(20) ND(20) 87 ND<2JJ) ND(2.0) NDe20) N0(2O) NOPO) NDPO) 
CRA-RA20 GWSR-1000 8rt/2015 ND(20) ND<2.5) ND(25) ND(25) ND(25) ND(20) 85 N[X20) ND(20) ND(20) NDPO) NDpO) NDPO) 
CRA4<A.2D QW.SR-1938 12«2015 N0(20) ND(2.5) ND(25) ND(25) ND(2S) ND(20) 70 ND(20) ND(20) ND<25) NDPO) NDPO) NDpO) 

Chum 
N0(20) 

UPSUOA. 

CRARA-18 OW.SR.1885 3/17/201S 87 ND(4.0) ND(40) Nb(4(4 ND(48) ND(40) ND(40) ND(40) ND(4.0) T®T4ro) ND(40) Nl)(40) ND(40) 
CRA-RA-ia OWBR-1888 6/17/2015 85 ND(20) NOW NOeZO) ND(2B) ND<2.0) ND(20) ND(20) ND(20) NDP.8) NDPO) NOPO) NDPO) 
CRA-RA-18 OWASR-1889 6/17/2015 Dumcm 85 N0(20) ND(28) ND(28) ND(2S) ND(20) ND(20) ND(20) ND(20) NOPO) . NDPO) NDPO) NOPO) 
CRA-RAr18 OWBR-1015 8/1/2015 87 N0(20) NOPS) NO(25) NDC25) ND(20) ND(20) N0(20) ND(20) NDPO) ND(20) NDPO) NDPO) 
CRA-RA-ia OWSR-10S4 12/11/2015 87 ND(3J) ND(33) ND03) ND(33) ND(3J) N0(3J) ND(3J) ND(30) ND<30) NDPO) NDPJ) NDpO) 

Chum , 
EB4>» aw.SR:is30- 8/100012 -Nb^o) ND(IO) ND(18) ND(10) ND(10) ND(1) 30 NDdO) NDdO) ND(10) NDdO) • • 30 ND<1.0) 
EBPZO QW4R-1657 12/40012 NOpO) ND(20) NDPO) NDpO) NOpO) ND(20) 39 NDPO) NDPO) NDP.0) NDPO) 40 NDpO) 
EfrPZO aVV«R-1729 807/2013 N0(1O) ND(10) ND(14) ND(14) ND(14) ND(10) 41 MD(10) ND(10) ND(IO) NDdO) 20 NDdO) 
EBP£4 
EB4>Z-4 

QW8R-1827 
0W8R-1S11 

800014 
8M/2015 

Cl»l» 

ND(10) 
ND(1.8) • NDdO) 

ND(1.8) 
ND(14) 
ND(10) 

ND(14) 
ND(10) 

ND(14) 
ND(10) 

ND(10) 
ND(10) 

43 
48 

UDOunA. 

ND(10) 
ND(10) 

ND(10) 
ND(1.8) 

ND(10) 
NDdO) 

NDdO) 
NDdO) 

NDdO) 
NDdO) 

NDdO) 
ND(10) 

PZ-IOS OW8R.1S8O a/l2/20li —mn NDd.O) NDdO) NDdO) NDdO) NDdO) JlDdO) NDd.O) NDdO) NDd.O) NDdO) NDdO) ND(10) 
pz-ioe OWOR-1731 8070013 ND(10) NDdO) NDdO) NOdO) NDdO) NDdO) NDdO) NDdO) NDd.O) ND(1.0) NDdO) NDdO) NDdO) 
PZ-IOO GVMR-1732 BO7/2013 DupUab NOdO) NDdO) NDdO) NDdO) NDdO) NDd.O) NDdO) NDdO) NDdO) NDdO) NDdO) NDdO) NDdO) 
PZ-188 OWBR-1828 800014 NDdO) NDdO) NDdO) NDdO) NDdO) NDd.O) ND<1.0) NDdO) NDdO) NDd.O) NDd.O) NDdO) NDdO) 
PZ-108 GWOR-1012 Od/2015 NDdO) ND<10) NDdO) NDdO) NDdO) NDd.O) NDd.O) NDd.O) NDdO) NDdO) NDd.O) NDdO) NDdO) 

Chum 
NDdO) 

8bbb;dlNl»0.bd 

RAMWES 
RAMW4S 
RAMW2S 
RAMWZS 

QVMR-1SS4 
QWSR-1S64 
QWLSR-iaSO 
QVMR-1S14 
OWBR-1S53 

i2nsnol4 
3/17/2015 
5/17/2015 
9n/2015 

12/11/2015 
Chtttf 

—tf— 
5.7 
70 
50 
50 

-RoiW 
ND(1.0) 
NtXIO) 
ND(1.0) 
ND(1.0) 

ND(10) 
ND(10) 
ND(10) 
ND(10) 
ND(10) 

ND(10) 
ND(10) 
ND(10) 
ND(10) 
ND(10) 

ND(10) 
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Table 5 
Page 1 of 1 

2016 Groundwater Sampling Program 
Rasmussen Landfill Site 

Livingston County, Michigan 

Quarteiiv Sampling. VOCs Annual Landfill Monitoring Program - VOCs. SVOCs & Metals 
(2nd Quarter) 

81-4 CRA-RA-6S (included In quarterly sampling) 
81-8 CRA-RA-8 

CRA-RA-2D CRA-RA-18 (Included In quarterly sampling) 
CRA-RA-5 CRA-RA-198 

GRA-RA-6S CRA-RA-20 
CRA-RA-7 
CRA-RA-18 
CRA-RA-22 

CRA-RA-23D 
CRA-RA-24 

CRA-RA-26D 
CRA-RA-26S 
CRA-RA-27 
CRA-RA-28 
CRA-RA-29 
CRA-RA-30 
CRA-RA-31 
CRA-RA-32 
CRA-RA-33 
CRA-RA-34 
CRA-RA-35 
CRA-RA-36 
CRA-RA-37 

PZ-104 
RA-MW-28 
TEMP-PZ-2 

Additional Annual Samples • VOCs 
(3rd Quarter) 
CRA-RA-25 

EB-PZ-4 
PZ-106 

RA-MW-47 
Rasmussen Water Supply Well 

GHD(n2504Caln»44-T6 



Rasmussen 32504 
Ozone Sparge System Inspection 

•yH i'y I DATE 
OPERATOR SIGNATURE U 
Air Compressor 

Output Pressure psi /;r> Iln i)n //6 
Temperature F 
Run Time hours I03'ff 

Air Sep 

Receiver Pressure psi 5-^ 
Feed Air Pressure psi no nn no nn no 
Cycle Pressure psi fo 7n TtD -Jr, TO 
Holding Tank Pressure psi H7. H2- H7 
RunTime hours f03003.1 immn 

Air Dryer 

Temp. Indicator - color <jnOe£i4 

Ozone Generator 

Oxygen Supply, LPM 7- '7 f % 03 capacity H-r 
Reguiator#1 psi 3-2. Ho 
Reguiator#2 psi 23 2-2. Z2 ZT- ZH 
Alarm Reading ppm, 03 — — 
Zone On 3 1 1 3 z 
Zone Time hours z. '/ZL "7. 2 Vr 

Distribution Panel 

CFM n-9, OP, 
03 Feed Cone. Ppm 03 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi nn 11 r> no hn no 
Temperature F 
Run Time hours f0367ft 

Air Sep 

Receiver Pressure psi 5V 56, 
Feed Air Pressure psi tin nn no /lA» nn 
Cycle Pressure psi To >(0 fn 
Holding Tank Pressure psi H-z MZ nn 
RunTime hours 

>
 

1 

Air Dryer 
/ 

Temp. Indicator - color 

Ozone Generator 

Oxygen Supply, LPM -y- T- T-
% 03 capacity H-r W Ms 
Regulator #1 psi ?6, 
Regulator #2 psi 2.< 27 2-4 
Alarm Reading ppm, 03 
Zone On 3 f Z- 3 Z 
Zone Time hours •'7 Z. •/, 

Distribution Panel 

CFM OA 
03 Feed Cone. Ppm 03 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi no Fl^ nn FFO 
Temperature F 
Run Time hours 10HZZ9 I6M3^C-

Air Sep 

Receiver Pressure psi Lti 
Feed Air Pressure psi \]f\ iin fro no 
Cycle Pressure psi In l-o 1-n 
Holding Tank Pressure psi H7_ HZ. 
RunTime hours 

Air Dryer 

Temp. Indicator - color 

Ozone Generator 

Oxygen Supply, LPM 
% 03 capacity MT 
Regulator #1 psi 3Ly 
Regulator #2 psi ZH 2<- zz. 
Alarm Reading ppm, 03 — 
Zone On 1 
Zone Time hours 2. "7 

Distribution Panel 

CFM O.fi ro.ft 
03 Feed Cone. Ppm 03 

Comments: 



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

CRA PROJECT #32504 

DATE: DATE: DATE: IM . /6» 

WELL ID CFM a DIST. PSI^WELL WELL ID CFM @ DIST. PSI^WELL WELL ID CFM ® DIST. RSI @ WELL 
PANEL PANEL PANEL 

SW-1 rO.T- SW-1 SW-1 (O.a 'J 
SW-2 ro.l- a SW-2 rt.-F SW-2 T 
SW-3 'i SW-3 n SW-3 /n.ft 14 
SW-4 IH SW-4 H SW-4 rt.fi fM 
SW-5 N SW-5 O.ft i«r SW-5 rt.fi 
SW-6 SW-6 SW-6 rt.T /< 
SW-7 /< SW-7 14 SW-7 rt.fl 
SW-8 SW-8 SW-8 — 
SW-9 — SW-9 SW-9 — _ 
SW-10 — — SW-10 — SW-10 — 
SW-11 — — SW-11 " - SW-11 -
SW-12 /5- SW-12 rt.ft 'i SW-12 rt)-» m 
SW-13 SW-13 T- SW-13 rt fl 7-
SW-14 SW-14 SW-14 
SW-16 - -- SW-15 SW-15 _ 
SW-16 — — SW-16 - SW-16 — 

SW-17 r>.T- \a SW-17 \9s SW-17 1© 
SW-18 Co.P. 1^ SW-18 n SW-18 n.q. 19 
SW-19 SW-19 tj SW-19 O-fi '} 
SW-20 rt.ft ifh SW-20 0 ra SW-20 O.P, 
SW-21 SW-21 SW-21 
SW-22 <r).a SW-22 iz SW-22 o.a \-*> 
SW-23 0.7 SW-23 SW-23 o.a IH 
SW-24 6.A /T SW-24 n.T IT SW-24 (O f 
SW-25 (C.a SW-25 '•i SW-25 rt) A /-T 
SW-26 n. f } SW-26 n.l- SW-26 rt.« 
SW-27 rt.a 0 SW-27 n-a SW-27 0 
SW-28 SW-28 r).a> SW-28 rt.ft 
SW-29 SW-29 o.a SW-29 rt.a 
SW-30 •— SW-30 SW-30 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Inspector: 

Landfill Inaction Form 

Signature^ 
u ktL 

Date: ••MMAZ, 
¥ 

:e4>-
Time: 

Weather Conditions: 

Observations 

Erosion-North Face: Ok^ 

Erosion-South Face: Hk' 

Erosion-East Face: 

Erosion-West Face: OK 

Erosion-Misc.: (OK 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: (StoQ T) 

Signs, Gates, & Fences: C^K 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Lhingston County, Michigan 

Landfill Inspection Form 

Inspector; Signature:^ 

Date: 
Time: itnn/ 

Weather Conditions: djuoupV 

Observations 

Erosion-North Face: <OAr" ^ 

Erosion-Sonth Face: ^ 

Erosion-East Face: 

Erosion-West Face: 

Erosion-Misc.: /0/<^ 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 'y)Z>^ 

Roadways: DK 

Vegetation: OK ^ogLA^AAjT' 

Signs, Gates, & Fences: D K 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Lhingston County, Michigan 

Landfill Inspection Form 

Inspector;/5r«£5^£: Signature:^ 

Tkiite; Klin» / I ^ f Date: 
Time: H to<o PM. 

Weather Conditions: 

Observations 

Erosion-North Face: 

Erosion-Sonth Face: C)i<^ 

Erosion-East Face: C)K 

Erosion-West Face: /^K 

Erosion-Misc.: OK. 

Storm Water Ponds: 

Drainage Spillways & Ontfalls: IA 

Roadways: 

Vegetation: T^OtXMAxi' 

Signs, Gates, & Fences: nl<^ 

Actions Taken: 

Recommendations: ommendi 



RASMUSSEN LANDFILL SITE 
Lhingston County, Michigan 

Landfill Inspection Fom 

Inspector:^ Signature;/^ 

Date: 
Time: ^ 

Weather Conditions: Cu^oQ"^ 35^" 

Observations 

Erosion-North Face: C 

Erosion-Sonth Face: 0^ 

Erosion-East Face: OfC ^ C 

Erosion-West Face: Ot< ^ ."^AJOVJ 

Erosion-Misc.: C^\<^ 

Storm Water Ponds: , "^A/OuJ 

Drainage Spillways & Outfalls: 

Roadways: Ox - ^LQUJ^P 

Vegetation: •— ^^/6uJ dox/^-jg-t^P 

Signs, Gates, & Fences: (^)<-

Actions Taken: 
thtiL 

Recommendations: onimend 
HmL 



RASMUSSEN LANDFILL SITE 
Lhingston County, Michigan 

Landfill Inspection Form 

Inspector: Signatni^: ̂ .^^. ' 

Date: jQ^^iASegul.^^5' 
Time: ,3 QPP>^ 

Weather Conditions: v5r)' 

Observations 

Erosion-North Face: Otf 

Erosion-Sonth Face: (Dtc 

Erosion-East Face: 0)<L 

Erosion-West Face: C)K 

Erosion-Misc.: K 

Storm Water Ponds: 

Drainage Spillways &, Ontfalls: O/c Pg.^ 

Roadways: f') K. 

Vegetation: 

Signs, Gates, & Fences: Ol<^ 

Actions Taken: 

Recommendations: 
NMC 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature: 

Date: Z3 
Time: Won 

iditions: Weather Conditions: t 

Observations 

Erosion-North Face: OK 

Erosion-South Face: C)K. 

Erosion-East Face: (PK 

Erosion-West Face: OK 

Erosion-Misc.: (P\< 

Storm Water Ponds: IAJ^ 

Drainage Spillways & Ontfalls: ) irJCj 

Roadways: 

Vegetation: 

Signs, Gates, & Fences: rOK 

Actions Taken: 

Recommendations: 
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April 11, 2016 Reference No. 032504-15 

Mr. Howard Caine 
United States Environmental Protection Agency 
Region V (SR-6J) 
77 W. Jackson Boulevard 
Chicago, Illinois 
60604 

Dear Mr. Caine: 

Re: Progress Report No. 134 
Groundwater and Landfill RD/RA 
Reporting Period: January 1 through March 31,2016 
Rasmussen Landfill (Site), Livingston Co., Michigan 

1. Introduction 

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree, Civil 
Action No. 92 40071. This report summarizes the activities performed during the reporting period and 
describes the activities to continue or which are scheduled to start during the next reporting period. 

2. Activities Performed During this Reporting Period 

2.1 Operation and Maintenance 

The quarterly round of groundwater elevations were measured on March 9,2016. The corresponding 
groundwater contour map is provided on Figure 1. 

GHD' collected quarterly groundwater samples on March 8,10,11,14.15 and 16, 2016, consistent 
with the Groundwater Remediation Monitoring Program. The results from these samples are 
discussed below. 

2.2 Reports 

Quarterly Progress Report No. 133 was submitted to USEPA and Michigan Department of 
Environmental Quality (MDEQ) on January 8,2016. 

^ On July 1, 2015 Conesloga Rovers & Assc. became GHD. For convenience, the wording in this report 
reflects the new name. 

GHD Sen/iCQS Inc. '' -
200 W Allegan Street Suite 300 Plalnwel! Michigan 49080-1397 USA ISO 9001 
T 269 685 5181 ? 269 685 5223 W www.ghd.com 



3. Summary of Findings 

First Quarter 2016 Routine Groundwater Quality Monitoring 

The results of the first quarter 2016 sampling are provided in Tables 1 through 4. Figure 2 is a Site 
location map showing the wells included in the quarterly Groundwater Remediation Monitoring 
Program and the annual Landfill Monitoring Program. 

During the first quarter 2016 sampling, six of the 27 monitoring wells sampled had Compounds of 
Concern (COCs) at concentrations above Part 201 December 2013 Generic Residential Drinking 

water Cleanup Criteria (RDWCC). 

Specifically, the six monitoring wells with COCs exceeding RDWCC are: 

CRA-RA-22 4.7/4.7 pg/L vinyl chloride (duplicate sample) 

CRA-RA-24 6.0 pg/L vinyl chloride 

CRA-RA-26S 81 pg/L trichloroethene 

CRA-RA-27 10/10 pg/L vinyl chloride (duplicate sample) 

CRA-RA-30 3.8 pg/L vinyl chloride 

CRA-RA-33 3.1 pg/L vinyl chloride 

These were the same six monitoring wells that had COCs above RDWCC during the fourth quarter 
2015 sampling event. The vinyl chloride detected in the sample from monitoring well 81-4 during the 
first quarter of 2016 was 1.8 pg/L, down from 2.2 pg/L in the fourth quarter 2015 and less than the 

RDWCC of 2 pg/L. 

4. Problems Encountered 

In mid-March, the ozone supply lines in six vaults were found to be leaking. Three of the vaults were in 
the northem zone and three of the vaults were in the southem zone. The leaks are thought to originate 
from frost heave that causes the vault to move and separate fittings inside the vaults. 

5. Corrective Measures to Rectify Probiems 

The HOPE carrier pipers were repaired as soon as they were discovered. 

6. Contacts and Significant Correspondence with Public 

Representatives 

Communication 

Quarterly Report January 8,2016 

Subject of Correspondence/Discussion 

Report No. 133 submitted to Mr. H. Caine (USEPA) and 
Mr. K. Krawczyk (MDEQ). 

D325!MC^ne-45 



7. Planned Upcoming Activities/SclMdule 

Activities planned for the second quarter of 2016 include: 

• Continue the operation of ozone sparging system 

• Continue to monitor for the presence of ozone at each sparge vault 

• The second quarter groundwater sampling event is scheduled for the week of June 6, 2016 

• The wells to be sampled in the second quarter of 2016 are listed in Table 5 

• Respond to USEPA and MDEQ comments on the draft "2015 Groundwater Investigation" report 

• Submit revised "2015 Groundwater Investigation Report" 

Should you have any questions on the above, please do not hesitate to contact the undersigned. 

Yours truly, 

GHD 

Bart Bartholomy 

AJD/cb/45 

End. 

cc: Mike Stoelton, JCI 
Chuck Pinter, Ford 
Karyiian Dodson Mack, BASF 
Michael Simpson 
Steven Nadeau, Honigman 

032504Ctfrt«-45 
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MARCH 2016 
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MONITORING WELL LOCATION 

QUARTERLY GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL LANDFILL 
MONITORING PROGRAM 

figure 2 

2016 GROUNDWATER MONITORING PROGRAMS 
RASMUSSEN LANDFILL SITE 

Livingston County, Michigan 
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Tabli2 

AiM)yilBd Ruulli • PDSLO Am PUimi* 

LMBflitDR County. UlBhlgUi 

P^letl 

Sampta 
Location 

etmptelo DibOBlPpUd Pwamoior 1,1,1-TRlCHLOROETHANE 14'OICHLOROETHEME 
(TOTAU 

24UTAN0NE 4-METWYLa-
PENTANONE 

ACETONE QENZENB CHLOROBENZENB ETHYL8ENZBNB UETHVLENE 
CHLORfflE 

TOLUENE TRKKLOROETHENE VINYL CHLORIDE XYLENES (TOTAL) 

Unlta m- Mon. lign. Hon. ran. dsn. van. W/L icon. Iign. tvn- dO/L (ign. 

ROWCcMt 
m 70(2) 18.000 lAOO 730 a 100 74 e 7t0 5 2 210 

CRA41AC0 OW4R-ie86 NDPJJ) KOCU) NOPO) NOpO) NOpD) NO(IO) 87 NDpil) NOPO) NDPJ) NDpJ) NDPJ) NOpJ) 
CRA^<20 OW«R^Q09 a/1/2016 NDCL6) UDCLBi NOPS) N0P5) NOpS) N0{2.6) 85 NOPJ) NDpJ) NDpJ) NOPj) NOPJ) . NDpJ) 
CRA-RA^ OW«R*iR38 12W20tS ND(1B) KDt2£} ND{25) N0p5) NOpS) NOP.5) 70 NOpJ) NOpS] NOpj) NOpJ) NDpJ) NDP6) 
CRA^tA^O QVMR-lttei a/iQOOis 

C/tanot 
N0(20) HOQS) NDpO) NDpO) ND(29) NOpA) 78 

UpRufdl 
NOpj) NDpO) NDpfi) NOpj) ND(2J) NDPJ) 

CRA^t8 GW«R-1«88 e/iy/»i5 85 ms) NDPO) NOpO) NOpS) Nb(lS) NOPA) NOPJ) NOPB) NDP9) NOpB) N0(2J) NOPJ) 
CRA'RA-IS QMKR>1«88 6/17/2016 DupDcata 65 H0(2A) NOpO) NOpO) NOPB) NDPA) NOPJ) NOpJ) NPPS) NOpj) NDPJ) NOPJ) NDPJ) 
CRA-RA-18 GW-8R.1816 0/1/2015 67 N0(25) N0P5) NOPS) NOpS) NDPA N£)(15) NOP.6) NOpS) NDPJ) NOpJ) NPPJ) NDPJ) 
CRAWM'tS aVV«R-1864 iittioois 87 ««a3J N0(33/ NOpS) K0(33) HOIM NOpj) NOpJ) NOpS) NOpj) NOpj) NOpJ) NDPJ) 
CRA-RA-18 CW«R-iR72 3/14/2016 

upisHgn. 
ND(4J) N0(4fl) N0(40) N0{40) N0(4/)) ND(4JJ) N0(4JJ) ND(4i») N0(4.0) N0(4J) ND(4J) ND(4J) 

£B-PZ>4 

E&4>Z>4 
EB-PZ-4 
Efl-PZ-4 

GW-5R-1630 
GVMR-tte7 
aW«R-1)28 
GW«R-ia27 
6V<A6R-1«11 

6/10P012 
12/4P013 
607/2013 
a/2P014 
8/1/2016 

Cftanot 

N0{1J) 
NOPO) 
ND(M) 
ND(1J) ,A 
N0(1J) i •• 

ND(1J) 
NDpO) 
ND(1J) 
ND(1A) 
ND(1J) 

N0(10) 
NOpO) 
ND(14) 
N0(14) 
ND(10) 

ND(10} 
NDPO) 
N0(14) 
ND{14) 
ND(10) 

ND(10) 
Mm 
N0(14) 
ND(14) 
ND(10) 

ND(1) 
NDpO) 
ND(1.4) 
ND(1.4) 
ND(1J) 

38 
38 
41 
43 
48 

UDBtton. 

NOdJ) 
NOPJ) 
NtXiJ) 
ND(iJ) 
N0(1.6) li

ll
l 

1 
Z

 Z
 Z

 Z
 z

 

1 

ND(1J) 
NDpO) 
ND(i^) 

• 3J • N0{1J) 
NDPO) 
N0(1J) 

£B-PZ>4 

E&4>Z>4 
EB-PZ-4 
Efl-PZ-4 

GW-5R-1630 
GVMR-tte7 
aW«R-1)28 
GW«R-ia27 
6V<A6R-1«11 

6/10P012 
12/4P013 
607/2013 
a/2P014 
8/1/2016 

Cftanot 

N0{1J) 
NOPO) 
ND(M) 
ND(1J) ,A 
N0(1J) i •• 

ND(1J) 
NDpO) 
ND(1J) 
ND(1A) 
ND(1J) 

N0(10) 
NOpO) 
ND(14) 
N0(14) 
ND(10) 

ND(10} 
NDPO) 
N0(14) 
ND{14) 
ND(10) 

ND(10) 
Mm 
N0(14) 
ND(14) 
ND(10) 

ND(1) 
NDpO) 
ND(1.4) 
ND(1.4) 
ND(1J) 

38 
38 
41 
43 
48 

UDBtton. 

NOdJ) 
NOPJ) 
NtXiJ) 
ND(iJ) 
N0(1.6) li

ll
l 

1 
Z

 Z
 Z

 Z
 z

 

1 

ND(1J) 
NDpO) 
ND(i^) 

4.0 
N0{1J) 
NDPO) 
N0(1J) 

£B-PZ>4 

E&4>Z>4 
EB-PZ-4 
Efl-PZ-4 

GW-5R-1630 
GVMR-tte7 
aW«R-1)28 
GW«R-ia27 
6V<A6R-1«11 

6/10P012 
12/4P013 
607/2013 
a/2P014 
8/1/2016 

Cftanot 

N0{1J) 
NOPO) 
ND(M) 
ND(1J) ,A 
N0(1J) i •• 

ND(1J) 
NDpO) 
ND(1J) 
ND(1A) 
ND(1J) 

N0(10) 
NOpO) 
ND(14) 
N0(14) 
ND(10) 

ND(10} 
NDPO) 
N0(14) 
ND{14) 
ND(10) 

ND(10) 
Mm 
N0(14) 
ND(14) 
ND(10) 

ND(1) 
NDpO) 
ND(1.4) 
ND(1.4) 
ND(1J) 

38 
38 
41 
43 
48 

UDBtton. 

NOdJ) 
NOPJ) 
NtXiJ) 
ND(iJ) 
N0(1.6) li

ll
l 

1 
Z

 Z
 Z

 Z
 z

 

1 

ND(1J) 
NDpO) 
ND(i^) 2J 

N0{1J) 
NDPO) 
N0(1J) 

£B-PZ>4 

E&4>Z>4 
EB-PZ-4 
Efl-PZ-4 

GW-5R-1630 
GVMR-tte7 
aW«R-1)28 
GW«R-ia27 
6V<A6R-1«11 

6/10P012 
12/4P013 
607/2013 
a/2P014 
8/1/2016 

Cftanot 

N0{1J) 
NOPO) 
ND(M) 
ND(1J) ,A 
N0(1J) i •• 

ND(1J) 
NDpO) 
ND(1J) 
ND(1A) 
ND(1J) 

N0(10) 
NOpO) 
ND(14) 
N0(14) 
ND(10) 

ND(10} 
NDPO) 
N0(14) 
ND{14) 
ND(10) 

ND(10) 
Mm 
N0(14) 
ND(14) 
ND(10) 

ND(1) 
NDpO) 
ND(1.4) 
ND(1.4) 
ND(1J) 

38 
38 
41 
43 
48 

UDBtton. 

NOdJ) 
NOPJ) 
NtXiJ) 
ND(iJ) 
N0(1.6) li

ll
l 

1 
Z

 Z
 Z

 Z
 z

 

1 

ND(1J) 
N0(1J) 

ND(1J) 
ND{1J) 

ND(1J) 
ND(1J) 

PZ-106 GM(«R-1840 MV30^2 N0(1J) ND(1J) ND(10) ND(10) ND(10) NDMJ) NO(IJ) ND{1J) NWIJ) N0(1J) ND(1J) ND(1J) ND(1J) 
PZ-106 0Vt/€R-1>31 epr/2013 ND(1J) J ND(1J) ND(10) ND(10) ND(10) ND(1J) N0(1J) ND(1J) ND(1J) ND(1J) ND(1J) ND(1J) ND(1J) 
PZ-106 aVMR-1732 8P7/3018 Dnpfiaala ND(1J) ND(1J) ND(10) ND(10) ND(10) N0(1J) NOdJ) N0(1J) NO(IJ) ND(1J) N0(1J) ND(IJ) ND(1J) 
pz-ica 0W«R«1«2B QPPOK N0(1J) ND(10) N0(10) N0(10) ND(1J) ND(IJ) N0(1.0) ND(1J) ND(1J) ND(1J) ND(1J) ND(1J) 
PZ-tOS OVV-6R-t6f2 e/1/2015 NO(tJ) ND(iJO) ND(IO) KOdOJ ND(10J N0(1.0} NO(1JO) N0C1J) ND(IJ) NOiiJOi NO(tJ) ND(fJ) ND(1J) 

CfiMMa 8tabta:snNef>-0atBet 

RA44VyU8 OW«R-1«80 oTrr/idis 7J ND(1J) N0(10) ND(10) ND(10) 'mfii ND(1J) ND(1J) ND(1J) ND(1J) ND(1J) N0(1J) NDdJj 
RA-UVM8 OW«R^8U BN/2016 8.0 ND(1J) ND(tO) ND(10) NDdO) ND(1J} ND(IJ) ND(1J) ND(1J) ND(1J) N0(1J) ND(1J) ND(1J) 
RArMVWB aW«R-l8S3 13d1/2016 8J ND(1J) ND(10) ND(10) ND(10) ND(1.0) 

ND(1J) 
N0(1J) ND(1.0) ND(1J) ND(1.0) N0(1J) NO(IJ) NDdJ) 

RAHMVMe QW«R-1873 3d4P018 
Changt 

BJ 
Do«aT.0.6urfL 

ND(1J) ND(10) N0(10) ND(10) 
ND(1.0) 
ND(1J) ND(1J) ND(1J) ND(1J) ND(1J) ND(1J) ND(1J) ND(1J) 

(1) PBrt201 0«c«mt»r20iaoon8rtoRotUBnfl 
P) 'ni«attoflwtprovidDd{ifertf»lMMrd»*1 

igWMirC(Mni«CfUiila. 
roathano, ttMlDwar«lftialMO0llirlater1.2'd c 7TwcmarlBnfBrtwa1p.4lW)ioioathanaia100)jga 



Notes: 

Tobie9 

AnilytiuJ Results -teutlMni Vinyl CJiloriito Plume 
RssfnussenUndrmSttB 

Uvlnsston County, Ufehlgen 

Page loll 

Sampta Sample ID Date Panuneter 1,1,1-TRiCHLjOROETHANE i^OlCHLOROCTHENE 2-BUTANONE 44IIETHY1^ ACETONE BENZENE CHLOROBENZENB ETHYLBENZENE UETHYLENE TOLUENE TRICHLOROETHENE VINYL XYLENES 
LoMlion 

Sample ID 
SamptotI 

1,1,1-TRiCHLjOROETHANE 
(TOTAi) PENTANONE CHLORIDE CHLORIDE (TOTAL) 

Units WfL Msn. nil ran. MBA. MA. nlL van. pg/L MflA. PS/L wn. PB/L 
ROWCC(I) 200 70(2) 13,000 1,800 730 6 100 74 6 760 5 2 260 

CHArRArg Gw^R-iaae 6/17/2015 16 ND(10) NDdO) NDdO) NDdA) NDdO NDdO NOdO NDd.O) NDdO NOd-O) ND(1A) 
CRA-RA-5 OW-SR-1810 9/1/2015 20 ND(1A) NDdO) NDdO) NDdO mm NDdO ND(1.0) NDdO NDdO NDdO NDdO NDdO 
CRA-RA-S QVV-SR-19S1 12/8/2015 19 NDdA) NDdO) ND(10) NDdO mm NDdO ND(10 NDdO mm NOdO NDdO NDd.O) 
CRA4V^-5 OW^R-1874 3/14A016 16 NDd.O) NDdO) NDdO) NDdO mm NDdO NDdO NDdO NDdO NOdO NOdA) NDdO 

Cftanae 

CRA-RMS GW-SR-1891 6/160015 NDd.O) NDdJJ) NOdO) NOdO mm NDdO NDd.O) NOdO NDdO NOdO N0(1A) NDd.O) 
CRA-RA48 GVV-SR-iai6 800015 2.1 NDdA) NDdO) NDdO) NDdO mm) NDdO NDdO NDdO NDdO NDdO NDdA) NDdO 
CRA-RA4S GW«R-18S2 1200015 1.7 tjom ND(i;0) NDdO) NDdO NDdJJ) NOd.O) mm ND(1.0) NOd.O) NOdO NOdO NDdO 
CRA-RA4S GW-SR-197S 3/14/2016 ZQ NDd-O) NDdO) NDdO) NDdO NDdJ) NDdO mm NOdO NDdO NDdO NDdO NDdO 

Clisnae UpQ.iUQll 

cRA^r GW-SR-1901 6/180015 KlDdA) NDdO) NDdO) NDdO NDd.O NDdO N0(1O NDd.O) NDdO ND(fO NDd.O) NDdO 
CRA-RA-7 OWSR-1831 8/10/2015 ND(1.0) ND(1^ NOdO) NDdO) NDdO NDdA) mm NDdO mm NDdO NOdO NDdO NDd.O) 
CRA-RA-7 ow-sR-iaso 12OO015 ND(1.0) NDdO) NOdO) NOdO NDd-O NOd.O) NDd.O) mm) NDdO NDdO NDdA) ND(1.0) 
CRA-RA.7 GW«R.107B 3/15O016 NDdA) NDdA) NDdO) NDdO) NDdO NDdA) NO(1.0) NDdO NDdO mm NDdO NDdO NDd.O) 

Cfianoe 
NDdA) NDdA) NDdO) 

Stable: BB! 

CRA-RA^ GVV«RP1892 6/160015 NDd.O) NDdA) NOdO) NDdO) NDdO NDdO NDdO NDd.O) NDdO NOd.O) NDdO 8.4 NDdO 
CRA-RA-27 OW^R-1817 8/2O01S ND(I.O) NOd'O) NDdO) NDdO) NDdO NDdO NDd-O) NDd.O) NDd.O) NDdO NDdO 10 ND(1A) 
CRA-RA^7 GWSR-1855 12^1/2015 NOd.O) NDdJ) NDdO) NDdO) NDdO NDdO NOdO NDd.O) NDdO NDdO NOdO 11 NDd.O) 
CRA-RA^7 QW-8R-187S 3/14O016 ND(1A) 1.1 NDdO) NDdO) NDdO NDdO NDdO NDdO NDdO NDd.O) NOdO 10 NDdO 
CRA.RA-27 QW-SR-1977 3/14O016 DupHcatB ND(1.0) 1.0 NDdO) NOdO) NDdO NDdO mm NDdO NDdO ND(1.0) NDd.O) 10 NDdO QW-SR-1977 3/14O016 

Chano* 
ND(1.0) 

UDO.I uan. 
NDdO) NOdO) NDdO NDdO mm NDdO NDdO ND(1.0) NDd.O) 

Down 1 ua/L 
NDdO 

CRA4V^1 QVU-SR4900 6/19O015 NDd.O) KlDd.O) NDdO) NDdO) NDdO NDdO mm NDd.O) NDd.O) NDdO NDd.O) NDdO NUd.O) 
CRA^-31 OW-SR-1930 9/100015 ND(1A) KDd.0) NDdO) NDdO) NDdO NDdO mm NDd.O) NDdO NDd.O) NDdO NDdA) NDd.O) 
CRA-RA-31 QW-SR-ie49 120001S ND(1JJ) NDd-O) NDdO) NDdO) NDdO NDdO NDdO mm NDdO ND(1.0) NDdO NDdO NDdO 
CRA-RA-31 QW-SR-1B78 3/1SO016 ND(1.0) NDdJ) NDdO) NDdO) NDdO NDdO NDdO ND(1.0) NDdO NDdO NOdA) NDdO NDdO 

Cfisnee 
ND(1.0) 

Stable: aO Non-Deteet 

GRA-RA-33 OW-OT-QQ2 6030015 Duplieato NO(1.0) NDd.O) NDdO) NDdO) NDdO Z7 NDdO NDdO NDd.O) NDdO NDdO 2A ND(1A) 
CRA-RA^9 GWOT-004 600015 

Duplieato 
ND(1.0) ND(14)) NDdO) NOdO) NDdO 24 NDdO NDdO NDdO NDdO NOdO Z4 NDdO 

CRA-RA-33 OWOT-008 11/25/2015 ND(1.0) ND(1J)) NDdO) NDdO) NOdO 1A NDd.O) NDdO NDd.O) NOdO NDdO ze NOdO 
CRA-RA-33 GW4rr404 3/6O016 ND(1.0) ND(1.0) NDdO) NDdO NDdO 1A NDdO ND(1.0} NDdO NDdO NDd-O) 3.^ ND(10 ND(1.0) ND(1.0) NDdO) NDdO NDdO 

UDO.1 UO/L 
NDdO ND(1.0} NDdO NDdO NDd-O) 

UDO.3 UO/L 
ND(10 

81-4 OW^R-1804 6OQO015 ND(1.0) KDdJ)) mv) ND(10) NDdO NDdO NDdO NDdO NDdO NDdO NDdO 1 1 2.0 1 1 NOdO 
81-4 QW-8R-1837 8/11/2015 ND(1.0) NDdJ) NDdO) NDdO) ND(10 NDdO NDdO NDd.Q) NDdO NDd.O) NDdO 1A NDdO 
01-4 QW^R-ieSO 12/14/2015 N0(1.0) N0(1J) ND(10) NOdO NOdO NDdO NOdO NDdO ND(10 ND(t.O) NDdO " 1 NOdO 
B1-4 OW-$R-1860 12/14/2013 fillpffrtafa ND(1A) mm NDdO) NDdO NDdO NDdO NDdO NDdO ND(1.0) NDdO NOdO 1 , Z2 1 1 mm 
014 6W«R-1803 3/16/2016 ND(1.0) mm NDdO) NDdO NDdO NDdO NDdO N0(1O NDdO NDd.O) NDdO 1A NDd.O) 

Changa 
ND(1.0) 

Down 0.4 M/L 

(1) Part201 December2O19Gen0r(cR8SidenfialDrtnldnaW6tarCleanupCrUerta. 
ThecrUertonprovid8diBforthe(6omercfs-1,Z4i{ctdoraefh«ne, thstowBforthetwocrUsrlafoM,2<l . TTw citiarion fer trans t^-dcWoroethene is 100 pgA. 



PaStlpH 

Atutytiul Ruulto 'Qouthim TCE Ptump 
RAUuiupn LinMDIlti 

UvlDSttpn County. Ulohiotn 

SampU 
LoosUon aamptolD Dale 

eampted 

Paraoulif 

Unlto 

RDWCCtI) 

1 1 144]CHL0R0ET)IEME 
(TOTAL) 

WS/L 

TOUJ 

'i^UTANONB 

tion. 

13.000 

44aETHYL4. 
PENTANONB 

Mon. 
lAOO 

ACBTONB 

NBA. 
730 

nn-
0 

CHLOROBENZENB 

PSA-
100 

ETHYLBENZBNE 

n/L 
74 

HETH^e-' 
CHLORIDE 

MO/L 

' TOLUENE 

PS'L 
700 

TRICHLOROETHENE 

pg/L 

6 

VINYL 
CHLORIDE 

iig/L 

2 

)CYLENEa 
(TOTAL) 

pg/L 

200 

CRA4tM30 OVV«R-1808 0200015 NOdJ) NOdJl) ND(10) Nt)(10) NDdO) HQliSi) NDdJJ) NDdJ)) NDdJ)) NDdJ) 4.1 NDdJ) NDdJ) 
CRAFRA43C OW-6R'1B38 e/11/2015 ND(1.0) N0(1A) N0(10) NDdO) NDdO) NDd-O) NOdJ) NDdJ)} NDdO ND(1J) 3.4 NDdJ) NDdJ) 
CRA^23D 0Vtf4R-ie61 12/140018 ND(1J)) NDdJW N0(10) NOdO) NDdO) NDd^) NDdJ)) NDd.O) NDdJ)) NDdJ) 3 NDdJ) NDdJ) 
CRA^aO 6W^R>18a2 3/150016 ND(1.0) ND(1J)) NOdO) ND(10) ND(10) NDd>0) NDdD) ND(1J)) NDdO) NDdJ) 2£ NDdJ) NDd.O} 

efitna* Pawn 0.4 udL 

CRA41A400 OW4R-1907 600001S ND(1J) NOdJ) NDdO) NDdO) ND(10) —fTWU) NDdJ) ND(1J) NDdJ) NO(IJ) NDdJ) NDdJ) NDdJ) . 
CRA4tA-»D OW.6R^S34 onooois NDdJ) NDdJ) NDdO) NDdO) ND(10) ND(1J) NDdJ) NDdJ)) ND(1J}) NDdJ) NDdJ) NOdJ) NDdJ) 
CRA-RA-30D OW.6R«iaS7 12/14/2015 NDd.O) NDdJ) NDdO) NDdO) NDdO) NDdJ) NDdJ) ND(1J) NDdJ) NDdJ) NDdJ) NDdJ) NDdJ) 
CRA41AF20D OVMR'1631 a/isooie ND(1.0) NDdJ) NDdO) NOdO) . NDdO) NDdJ) NDdJ) NDd.O) NDd.O) NDd.O) ND(IJ) NDdJ) NDdJ) 

Chanaw 
NDdJ) 

Stibl*;>nNon4)«toet 

ICRA^VMOQ 
CRA41A>308 
CRA4tA-Z0a 
CRArRA-»8 
CRMtA-UO 

(3W«R-1805 
QW«R.180e 
OWi>8R-1635 
OW-6R*16Se 
GV«A5R-ig00 

6000016 
6000016 
0/100015 

12^40018 
3/160016 

OupOeaia 

ctoi|r» .. 

N0{2J) 
ND(2J) 
ND(3J) 
ND(2J) 
ND(2J) 

NDBJ) 
N0(2J) 
N0(3J) 
ND(2J) 
ND(2J) 

ND(2B) 
ND(28) 
N0(33) 
N0(35) 
N0(35) 

ND(25) 
N0(36) 
ND(33) 
ND(25) 
ND(28) 

N0(26) 
ND(26) 
ND(33) 
ND(2S) 
ND(2S) 

ND(2J) 
ND(2J} 
NDOJ) 
ND{2J} 
ND(2J) 

ND(2J) 
N0(2J) 

• ND(SJ) 
N0(2J) 
ND(ZB) 

N0(2J) 
ND(2J) 
ND(3J) 
ND(2J) • 
HDdS) 

ND(2J} 
ND(2J) 
ND(3J) 
ND(2J) 
ND(2J) 

ND(2J) 
ND(2J) 
ND(SJ) 
ND(2J) 
ND(2J) 

02 NDpJ) 
ND(2J) 
ND(3J) 
N0£2J) 
ND(2J) 

N0(2J) 
N0(2J) 
NDOJ) 
ND(2J) 
ND(2.5) 

ICRA^VMOQ 
CRA41A>308 
CRA4tA-Z0a 
CRArRA-»8 
CRMtA-UO 

(3W«R-1805 
QW«R.180e 
OWi>8R-1635 
OW-6R*16Se 
GV«A5R-ig00 

6000016 
6000016 
0/100015 

12^40018 
3/160016 

OupOeaia 

ctoi|r» .. 

N0{2J) 
ND(2J) 
ND(3J) 
ND(2J) 
ND(2J) 

NDBJ) 
N0(2J) 
N0(3J) 
ND(2J) 
ND(2J) 

ND(2B) 
ND(28) 
N0(33) 
N0(35) 
N0(35) 

ND(25) 
N0(36) 
ND(33) 
ND(25) 
ND(28) 

N0(26) 
ND(26) 
ND(33) 
ND(2S) 
ND(2S) 

ND(2J) 
ND(2J} 
NDOJ) 
ND{2J} 
ND(2J) 

ND(2J) 
N0(2J) 

• ND(SJ) 
N0(2J) 
ND(ZB) 

N0(2J) 
ND(2J) 
ND(3J) 
ND(2J) • 
HDdS) 

ND(2J} 
ND(2J) 
ND(3J) 
ND(2J) 
ND(2J) 

ND(2J) 
ND(2J) 
ND(SJ) 
ND(2J) 
ND(2J) 

00 
NDpJ) 
ND(2J) 
ND(3J) 
N0£2J) 
ND(2J) 

N0(2J) 
N0(2J) 
NDOJ) 
ND(2J) 
ND(2.5) 

ICRA^VMOQ 
CRA41A>308 
CRA4tA-Z0a 
CRArRA-»8 
CRMtA-UO 

(3W«R-1805 
QW«R.180e 
OWi>8R-1635 
OW-6R*16Se 
GV«A5R-ig00 

6000016 
6000016 
0/100015 

12^40018 
3/160016 

OupOeaia 

ctoi|r» .. 

N0{2J) 
ND(2J) 
ND(3J) 
ND(2J) 
ND(2J) 

NDBJ) 
N0(2J) 
N0(3J) 
ND(2J) 
ND(2J) 

ND(2B) 
ND(28) 
N0(33) 
N0(35) 
N0(35) 

ND(25) 
N0(36) 
ND(33) 
ND(25) 
ND(28) 

N0(26) 
ND(26) 
ND(33) 
ND(2S) 
ND(2S) 

ND(2J) 
ND(2J} 
NDOJ) 
ND{2J} 
ND(2J) 

ND(2J) 
N0(2J) 

• ND(SJ) 
N0(2J) 
ND(ZB) 

N0(2J) 
ND(2J) 
ND(3J) 
ND(2J) • 
HDdS) 

ND(2J} 
ND(2J) 
ND(3J) 
ND(2J) 
ND(2J) 

ND(2J) 
ND(2J) 
ND(SJ) 
ND(2J) 
ND(2J) 

70 

NDpJ) 
ND(2J) 
ND(3J) 
N0£2J) 
ND(2J) 

N0(2J) 
N0(2J) 
NDOJ) 
ND(2J) 
ND(2.5) 

ICRA^VMOQ 
CRA41A>308 
CRA4tA-Z0a 
CRArRA-»8 
CRMtA-UO 

(3W«R-1805 
QW«R.180e 
OWi>8R-1635 
OW-6R*16Se 
GV«A5R-ig00 

6000016 
6000016 
0/100015 

12^40018 
3/160016 

OupOeaia 

ctoi|r» .. 

N0{2J) 
ND(2J) 
ND(3J) 
ND(2J) 
ND(2J) 

NDBJ) 
N0(2J) 
N0(3J) 
ND(2J) 
ND(2J) 

ND(2B) 
ND(28) 
N0(33) 
N0(35) 
N0(35) 

ND(25) 
N0(36) 
ND(33) 
ND(25) 
ND(28) 

N0(26) 
ND(26) 
ND(33) 
ND(2S) 
ND(2S) 

ND(2J) 
ND(2J} 
NDOJ) 
ND{2J} 
ND(2J) 

ND(2J) 
N0(2J) 

• ND(SJ) 
N0(2J) 
ND(ZB) 

N0(2J) 
ND(2J) 
ND(3J) 
ND(2J) • 
HDdS) 

ND(2J} 
ND(2J) 
ND(3J) 
ND(2J) 
ND(2J) 

ND(2J) 
ND(2J) 
ND(SJ) 
ND(2J) 
ND(2J) 

78 

NDpJ) 
ND(2J) 
ND(3J) 
N0£2J) 
ND(2J) 

N0(2J) 
N0(2J) 
NDOJ) 
ND(2J) 
ND(2.5) 

ICRA^VMOQ 
CRA41A>308 
CRA4tA-Z0a 
CRArRA-»8 
CRMtA-UO 

(3W«R-1805 
QW«R.180e 
OWi>8R-1635 
OW-6R*16Se 
GV«A5R-ig00 

6000016 
6000016 
0/100015 

12^40018 
3/160016 

OupOeaia 

ctoi|r» .. 

N0{2J) 
ND(2J) 
ND(3J) 
ND(2J) 
ND(2J) 

NDBJ) 
N0(2J) 
N0(3J) 
ND(2J) 
ND(2J) 

ND(2B) 
ND(28) 
N0(33) 
N0(35) 
N0(35) 

ND(25) 
N0(36) 
ND(33) 
ND(25) 
ND(28) 

N0(26) 
ND(26) 
ND(33) 
ND(2S) 
ND(2S) 

ND(2J) 
ND(2J} 
NDOJ) 
ND{2J} 
ND(2J) 

ND(2J) 
N0(2J) 

• ND(SJ) 
N0(2J) 
ND(ZB) 

N0(2J) 
ND(2J) 
ND(3J) 
ND(2J) • 
HDdS) 

ND(2J} 
ND(2J) 
ND(3J) 
ND(2J) 
ND(2J) 

ND(2J) 
ND(2J) 
ND(SJ) 
ND(2J) 
ND(2J) 81 

NDpJ) 
ND(2J) 
ND(3J) 
N0£2J) 
ND(2J) 

N0(2J) 
N0(2J) 
NDOJ) 
ND(2J) 
ND(2.5) 

ICRA^VMOQ 
CRA41A>308 
CRA4tA-Z0a 
CRArRA-»8 
CRMtA-UO 

(3W«R-1805 
QW«R.180e 
OWi>8R-1635 
OW-6R*16Se 
GV«A5R-ig00 

6000016 
6000016 
0/100015 

12^40018 
3/160016 

OupOeaia 

ctoi|r» .. 

N0{2J) 
ND(2J) 
ND(3J) 
ND(2J) 
ND(2J) 

NDBJ) 
N0(2J) 
N0(3J) 
ND(2J) 
ND(2J) 

ND(2B) 
ND(28) 
N0(33) 
N0(35) 
N0(35) 

ND(25) 
N0(36) 
ND(33) 
ND(25) 
ND(28) 

N0(26) 
ND(26) 
ND(33) 
ND(2S) 
ND(2S) 

ND(2J) 
ND(2J} 
NDOJ) 
ND{2J} 
ND(2J) 

ND(2J) 
N0(2J) 

• ND(SJ) 
N0(2J) 
ND(ZB) 

N0(2J) 
ND(2J) 
ND(3J) 
ND(2J) • 
HDdS) 

ND(2J} 
ND(2J) 
ND(3J) 
ND(2J) 
ND(2J) 

ND(2J) 
ND(2J) 
ND(SJ) 
ND(2J) 
ND(2J) 

UpSHsfl. 

NDpJ) 
ND(2J) 
ND(3J) 
N0£2J) 
ND(2J) 

N0(2J) 
N0(2J) 
NDOJ) 
ND(2J) 
ND(2.5) 

(1) Partm OoMmber2013 0anarioRMkl«ntWDr1nMnBWkt8rClMni«C(tt»ria. 
(2) Th« orlt»rlonprovid»dlsrDrthotMnwrclf1.2-dlGhtoro«Mm. tholowaror(h»tMoriltrlBfDri.2^ L Thootottonfertmnsl^ • mOOMsA. 



Page 1 of 1 
Table 5 

2016 Groundwater Sampling Program 
Rasmussen Landfill Site 

Livingston County, Michigan 

Quarterly Sampling • VOCs 

81-4 
, 81-8 

CRA-FJA-2D 
CRA-RA-5 

CRA-RA-6S 
CRA-RA-7 
CRA-RA-18 
CRA-RA-22 

CRA-RA-23D 
CRA-RA-24 

CRA-RA-26D 
CRA-RA-26S 
CRA-RA-27 
CRA-RA-28 
CRA-RA-29 
CRA-RA-30 
CRA-RA-31 
CRA-RA-32 
CRA-RA-33 
CRA-RA-34 
CRA-RA-35 
CRA-RA-36 
CRA-RA-37 

PZ-104 
RA-MW-28 
TEMP-PZ-2 

Annual Landfill Monitoring Program - VOCs, SVOCs & Metals 
(2nd Quarter) 

CRA-RA-6S (included In quarterly sampling) 
CRA-RA-8 

CRA-RA-18 (included In quarterly sampling) 
CRA-RA-19S 
CRA-RA-20 

Additional Annual Samples - VOCs 
(3rd Quarter) 

CRA-RA-25 
EB-PZ-4 
PZ-106 

RA-MW-47 
Rasmussen Water Supply Well 

OHi>(»2504Calne^5-T5 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE JA»4 . ft 7rt/fo p Z/affa JAM, ZXa 2otU 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi no }iO no no no 
Temperature F •• 

Run Time hours m9oo 10^7.1^ IO-ni.7 

Air Sep 

Receiver Pressure psi .•57:a 
Feed Air Pressure psi iin im no ~l?n no 
Cycle Pressure psi jf\ T-o To 70 
Holding Tank Pressure psi UZ HZ Hz HZ HZ 
RunTime hours J OH lO^nZlJ lafZH /05-=53r.r. 

Air Dryer 

Temp. Indicator - color C OiiiextA 

Ozone Generator 

Oxygen Supply, LPM 1- 1- > 
% OS capacity WT Ms-
Regulator #1 psi HO Sft 3ft 
Regulator #2 psi ZH ZH ZH ZH ZH 
Alarm Reading ppm, 03 
Zone On 3 =5 3 1 ) 
Zone Time hours Z- Z Vz: Wr 

Distribution Panel 

CFM O.O. 6-ft O-fK 
03 Feed Cone. Ppm 03 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 

1 
Air Compressor 

Output Pressure psi WO i in iin IIA 1 lO 
Temperature F 
Run Time hours lO-T^dO WKlSSfiU^m iconz^ }QU> 1 

Air Sep 

Receiver Pressure psi <-4 
Feed Air Pressure psi 110 Jn nn no KO 
Cycle Pressure psi ^0 To 7o 
Holding Tank Pressure psi m tjZ 47. 47. 
RunTime hours MTJiir.?- fOCnzfi.} 

Air Dryer 

Temp. Indicator - color C^XLejC*-^ 

Ozone Generator 

Oxygen Supply, LPM 7. 7 T- T 
% 03 capacity H< 7/?T H< 
Regulator #1 psi Hh Hn 
Regulator #2 psi ZH z<' 74 7U •zt 
Alarm Reading ppm, OS 
Zone On 3 1 7 1 2. 
Zone Time hours 7 Wz >rz 

Distribution Panel 

CFM n.a 0.9, r)..^ (D^P. 
OS Feed Cone. Ppm OS 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE ICPHIL 
OPERATOR SIGNATURE TyzLjL 

Air Compressor 

Output Pressure psi n(^ ]fO 
Temperature F 
Run Time hours /OO.-ffT-

Air Sep 

Receiver Pressure psi T7. 5-^ 
Feed Air Pressure psi Iin im 
Cycle Pressure psi JO ?« 
Holding Tank Pressure psi yz. y-L 
RunTime hours lOL-Hyy 

Air Dryer 

Temp. Indicator - color 

Ozone Generator 

Oxygen Supply, LPM 1-
% OS capacity H<r 
Reguiator#1 psi ft yt 
Reguiator#2 psi z-u 
Alarm Reading ppm, OS — 
Zone On t 
Zone Time hours Hz e 

Distribution Panel 

CFM 
03 Feed Cone. Ppm 03 

Comments: 



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

CRA PROJECT #32504 

DATE: Zl DATE: DATE: 10.11.(1. i H .Tuiia 

WELL ID CFM @ DIST. PS! @ WELL WELL ID CFM @ DIST. PSI^WELL WELL ID CFM DIST. PSI@WELL 
PANEL PANEL PANEL 

SW-1 0.9. SW-1 0.7- 9 SW-1 0.6 9 
SW-2 ft SW-2 A.6 9 SW-2 <5.6 ft 
SW-3 SW-3 IT SW-3 <5.6 H 
SW-4 14 SW-4 SW-4 OTi-
SW-5 n.T /M SW-5 <*1 si. u SW-5 0.6 /s" 
SW-6 /C SW-6 0.1- SW-6 0.6 /< 
SW-7 SW-7 A.6 SW-7 0.6 
SW-8 SW-8 SW-8 —• 

SW-9 — — SW-9 — — SW-9 — 

SW-10 — — SW-10 — — SW-10 — 
SW-11 — — SW-11 — — SW-11 •— 
SW-12 <5.6 SW-12 SW-12 6.1- /•T 
SW-13 2- SW-13 7 SW-13 3 
SW-14 SW-14 SW-14 — 

SW-15 — — SW-15 — SW-15 — — 

SW-16 - — SW-16 — SW-16 — — 
SW-17 0.1- 16 SW-17 O.R 19 SW-17 0.6 Ift 
SW-18 '"f SW-18 n.R f? SW-18 o.ft If 
SW-19 |<f SW-19 O.A '? SW-19 19 
SW-20 ik SW-20 n.ft /ft SW-20 /ft 
SW-21 SW-21 SW-21 
SW-22 O.P. 1=5 SW-22 /7_ SW-22 0.6 )=5 

SW-23 A.'f\ /r SW-23 If SW-23 <5.^ 19-
SW-24 A).7- i(a SW-24 iL SW-24 n.f. IH 
SW-25 SW-25 SW-25 A.P. i< 
SW-26 SW-26 <- SW-26 < 
SW-27 Aifi SW-27 <0.^ (a SW-27 A.ft -r 
SW-28 A.P. •<i; SW-28 f SW-28 <5.ft (ii-
SW-29 •ft SW-29 1 SW-29 n.f- ft 
SW-30 SW-30 SW-30 



RASMUSSEN LANDFILL SITE 
Livingstoii County, Michigan 

Landfill Inspection Form 

Inspector: i Signature:^ 'j ̂  

Date: ft ZOI 
Time;_13/X) 

Weather Conditions: ?i9) J)<LXTJIJUE,/AMoyJ 

Observations 

Erosion-North Face: C^K 

Erosion-South Face: 

Erosion-East Face: OK. 

Erosion-West Face: OK. 

Erosion-Misc.: nf<C 

Storm Water Ponds: LJCTI 

Drainage Spillways & Outfalls: (yJiCT 

Roadways: Ok' 

Vegetation: 

Signs, Gates, & Fences: 

Actions Taken: 
IMONK 

Recommendations: 
Prf 



RASMUSSEN LANDFILL SITE 
Livingstoii County, Michigan 

Landfill Inspection Form 

Inspector;/Tfgnyr Signature: 

Date: Zl 2r)t^ 
Time: flpQ 

Weather Conditions: Zt^ ° /J/. M -T 5>A/OC^ 

Observations 

Erosion-North Face: OK 

* 

Erosion-East Face: 

Erosion-Misc.: 

Storm Water Ponds: OR-

Drainage Spillways & Outfalls: 

Roadways: dVC 

Vegetation: 

Signs, Gates, & Fences: OK. 

Actions Taken: 
Klcr\t<^ 

i2R. 

("^KigfcJ Co\/€&CC? 

i: OK 

Oki 

: OK. 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Lhingstoii County, Michigan 

Landfill Inspection Form 

Inspector: Signature; 

Date: ^.20\(o 
Time: ' 

Weather Conditions: 

Observations 

Erosion-North Face: 

Erosion-South Face: 

Erosion-East Face: OK 

Erosion-West Face: 

Erosion-Misc.: OK 

Storm Water Ponds: 0 K 

Drainase Snillwavs & Ontfalls: nk' \ 

Roadways: Oroop " r? 

Vesetation: 

Siens, Gates, & Fences: 0^ 

Actions Taken: 
<5jtc: 'i2frAt7<i UAV^ -^^#4 

f 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Lhingston County, Michigan 

: km 

Landfill Inspection Form 

Inspector: Signature: 

Date: 
Time: fZOQ /^OOM 

Weather Conditions: 0J€T ^hiooJ pAu,\tAL, - tJ*NiV7 

Observations 

Erosion-North Face; C 

Erosion-Sonth Face: G\l_ 

Erosion-East Face: OK 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: <0/<L 

Drainage Spillways & Outfalls: DK-

Roadways: HK 

Vegetation: "pct (I 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 
'Sflvypc. To Kg: !pti^.xJ€(7 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

LandfUl Inspection Form 

Inspector: Signature: 

k A A ^ m . t It ^ ̂  a / ^ ' Date: U To(^ 
Time: /<3;c?oA^ 

Weather Conditions: ^ ̂  

Observations 

Erosion-North Face: Ofil 

Erosion-South Face: Qh^ 

Erosion-East Face: OK 

Erosion-West Face: 0(< 

Erosion-Misc.: Qhj 

Storm Water Ponds: 'PjZ_'Y 

Drainage Spillways & Outfalls: 

Roadways: OK 

Vegetation: l^fZ_LAkAru' 

Signs, Gates, & Fences: Oftl 

Actions Taken: 
\foMO 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature: 

Date: Al^iggn 2a f4? 
Time: \Cf',ao ' 1 

Weather Conditions: ^ujunv 

Observations 

Erosion-North Face: Ok* 

Erosion-South Face: Ol-C 

Erosion-East Face: F)\{^ 

Erosion-West Face: 

Erosion-Misc.: OK 

Storm Water Ponds: OK ' ul^f vfe'^rg'g>7AV 

Drainage Spillways & Outfalls: 0)K -

Roadways: DK 

Vegetation: X)Qg>A.'<VMf 

S^s, Gates, & Fences: 0^<-

Actions Taken: 

Recommendations: 
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p 
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57 
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-lAdab-

1 

i^xJS>^yU)jjASZy 

3Z5M^ ̂ 51 

LUV^.L 

1 LZCL 

£Sz, 
i22i-

itdH-
i3J» 

^3J 
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July 8,2016 Reference No. 032504-15 

Mr. Howard Calne 
United States Environmental Protection Agency 
Region V(SR-6J) 
77 W. Jackson Bouievard 
Chicago, liiinois 
60604 

Dear Mr. Caine: 

Re: Progress Report No. 138 
Oroundwatsrand tandflli RDfRA 
Repcffting Period: April 1 through June 30,2016 
Rasmussen Landfill (She), Livingston Co., Michigan 

1. Iiitrodiictlon 

This Progress Report is sul>mitted in accordance with Paragraph 26 of the Consent Decree, CMi 
Action No. 92 40071. This report summarizes the activities performed during the reporting period and 
descrilres the activities to continue or which are scheduied to start during the next reporting period. 

2. Activities PerfDraied During this Reporting Period 

2.1 Operation and Maintenance 

The quarterly round of groundwater elevations were measured on June 7,2016. The conesponding 
groundwater contour map is provided on Figure 1. 

6HD collected quarterly groundwater samples on June 6, 8,9,10,11,12, and 13,2016, consistent 
wHh the Groundwater Remediation Monitoring Program. The results from these samples are 
discussed treiow. 

2.2 Reports 

Quarterly Progress Report No. 134 was submitted to USEPA and Michigan Department of 
Environmental Quality (MDEQ) on April 11,2016. 

GHD Services inc. ""i"","""". 
200 W Allegan Street Suite 300 Plainwell Mictirgan 49080-1397 USA ISO 9001 
T269 685 5181 F269 685 5223Wwww.ghd.com im.m.M 



3. Suminary of Findings 

Second Quarter 2016 Oroundwater Quality MonHoring 

The results of the second quarter 2016 sampling are provided In Tat>les 1 through 4. Figure 2 Is a Site 
location map showing the wells included In the quarterly Groundwater Remediation Monitoring 
Program and the annual Landfill Monltofing Program. 

During the second quarter 2016 sampling, five of the 29 monitoring wells sampled had Cwnpounds of 
Concern (COCs) at concentrations above Part 201 December 2013 Generic Residential Drinking 
Water Cleanup Criteria (RDWCC). 

Specifically, the five monitoring wells with COCs exceeding RDWCC are: 

CRA-RA-22 3.2 vgIL vinyl chloride 

CRA-RA-24 4.9 pgA. vinyl chloride 

CRA-RA-26S 80 pg/L trichloroethene 

CRA-RAr27 7.1 pg/L vinyl chloride 

CRA-RA-30 2.8 pg/L vinyl chloride 

There were six monitoring weHs that had COCs above RDWCC during the first quarter 2016 sampling 
event The vinyl chloride delected in the sample from monitoring well CRA-RA-33 during the second 
quarter of 2016 was 1.5 pg/L, down from 3.1 pg/L in the first quarter 2016 and less than the RDWCC 
of 2 pg/L. 

The results of the 2016 round of the annual LandfiH Monitoring Programs are provided In Table 5. 
Volatile organic compounds were detected In some of the annual Landfill Monitoring Program samples 
but concentrations did not exceed their respective RDWCC. No semi-volatile organic compounds were 
detected In any of the groundwater samples. Cadmium was detected in the groundwater samples 
collected from CRA-RA-18 and CRA-RA-19S, but at concentrations less than the RDWCC of 5 pgfi-
Lead was not detected In any of the 2015 Annual LandflH Monitoring Program samples. 

4. Problems bicounterod 

In the second quarter of 2016 there were a few minor shut downs, less than 12 hours hour in duration, 
to correct minor problems or trouble shoot the system. There were no major system shutdowns. 

5. Connsctive Measuros to Rectify Problems 

No corrective measures were required during thS reporting period. 

03iS04Call»-(6 



6. Contacts and Significant Correspondence with Pubiic 
Representatives 

Communication Date 

Quarterly Report April 11,2016 

Subject of Correspondence/Discussion 

Report No. 134 submitted to Mr. H. Caine (USEPA) and 
Mr. K. Krawczyk (MDEQ) 

7. Pianned Upcoming Activities/Scheduie 

Activities planned for the third quarter of 2016 include: 

• Continue the operation of ozone sparging system 

• Continue to monitor for the presence of ozone at each sparge vault 

• The third quarter groundwater sampling event is scheduled for the week of August 15, 2016 

• The wells to be sampled in the third quarter of 2016 are listed in Table 6 

• Submit revised "2015 Groundwater Investigation Reporf 

Should you have any questions on the above, please do not hesitate to contact the undersigned. 

Yours truly, 

GHD 

'0^ Bart Bartholomy 

AJD/cb/45 

End. 

cc: Mike Stoelton, JCI 
Chuck Pinter, Ford 
Karyllan Oodson Mack, BASF 
Michael Simpson 
Steven Nadeau, Honigman 

032504Caln»^ 



LEGEND 

• MONITORING WELL LOCATION 

B8Z. 14 GROUNDWATER ELEVATION 
(ft AMSL) 

GROUNDWATER CONTOUR 
(ft AMSL) 

GROUNDWATER FLOW DIRECTION 

figure 1 

GROUNDWATER ELEVATION CONTOURS (UPPER AQUIFER) 
JUNE 2016 

RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

32504-15(CAIN046)GN-WA002 JUN 30/2016 
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MONITORING WELL LOCATION 

QUARTERLY GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL LANDRLL 
MONITORING PROGRAM 

figure 2 

2016 GROUNDWATER MONITORING PROGRAMS 
RASMUSSEN LANDFILL SITE 

Livingston County, Mictiigan 

32504-15(CAIN046)GN-WA001 JUN 30/2016 
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AiuIytitMl Rnutta - Soutlwm Vinyl ChlorM* Plunw 
RMmuMn Undflll 8to 

LMngsten County, Michigm 

Pago 1 or 1 

Sample Sam pie ID Data Parameter l.l.l.TRICHLOROETHANE 1,2-OICHLOROETHENE 2-BUTANONE 4-METHYL-2- ACETONE BENZENE CHLOROBENZENE ETHYLBENZENE METHYLENE TOLUENE TRICHLOROETHENE VINYL XYLENES 
Location 

Sam pie ID 
(TOTAL) PENTANONE CHLORIDE CHLORIDE (TOTAL) 

Unite PSA. Mon. MBA. MBA. MBA. MBA. MSA. MBA. MBA. MSA. MBA. MBA. MSA. 
RDWCCd) 200 70(2} 13.000 1.600 730 5 100 74 8 790 6 2 260 

QW-SR.1010 9/1/2016 20 NDd.O) NDdO) NDdO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 
CRM^ GW-8R-1951 12W2015 19 NDd.O) NDdO) NDdO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 
CRArRA-5 GW-6R-1974 3/14/2016 16 NDd.O) NDdO) NDdO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 
CRA4tA.6 GW^R-1695 6/9/2016 23 NDd.O) NDdO) NDdO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 

OMiNie UPOUOA. 

CRM^ASS GW-SR-1916 9/2/2015 21 NDd.O) NDdO) NDdO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 
CRA4tA4S GW-SR-1962 12«2015 1.7 NDd.O) NDd.O) NDdO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 
CRA^^A4S 6W-SR.1975 3/14«016 2.0 NDd.O) NDdO) NDdO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 
CRA4^A4S GW-SR-1963 6/9/2016 i.ej NDd.O) J NDdO)3 NDdO) J NOdO) J NDd.O)J NDd.O) J NDd.O)J NDd.O) J NDd.O) J NDd.O) J NDd.O) J NDd.O) J 
CRM^ASS 6W-8R-1994 6/9/2016 Duplcaf 1.9J NDd.O) J NDdO)J NDdO) J NDdO) J NDd.O) J NDd.O) J NDd.O) J NDd.O) J NDd.O) J NDd.O) J NDd.O) J NDd.O)J 

Ctange UP 0.3 UO/L 

NO(10) 
ND(10) 
ND(10) 
NOdO) 

-mw 
NOdO) 
NDdO) 
NOdO) 

NDdO) 
NDdO) 
NDdO) 
NDdO) 

NDd.O) NDd.O) 
NDd.O) NDd.O) 
NDd.O) NDd.O) 
NDd.O) NDd.O) 

CRM^7 
CWWtA-7 
CRM^7 
CRMtA-7 

GW-8R-1931 
OW-SR-1950 
GW-eR>1979 
GW-SR-2000 

9niV2015 
12W2015 
3ris«)ie 
6/11/2010 

.OMQe. 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

§a£!2L« 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

INon-Drtact 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

ND(10) 
NDdO) 
NDdO) 
NDdO) 
NDdO) 

-NOdoT 
NDdO) 
NDdO) 
NDdO) 
NDdO) 

"NDdoT 
NDdO) 
NDdO) 
NDdO) 
NDdO) 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

CRM%^27 
CRM^A^ 
CRMt/V^ 
CRAWr^T 
CRM%AP27 

GW-SR-1917 
GW-SR-1955 
6W-8R-197e 
QW-SR-1977 
GW-8R-2004 

9/2/2016 
12/11/2015 
3/14/2016 
3/14/2016 
6/130010 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

NDd.O) 
NDd.O) 

1.1 
1.0 
1.4 

VP 9-^ HflA, 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 
NDd.O) 

_!0_ 

Down 2.9 ug/L 

CRA4^1 GW-SR-1930 9/100015 NDd.O) NDd.O) NDdO) NDdO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 
CRA4VL31 6W-SR-1949 12W2016 NDd.O) NDd.O) NDdO) NDdO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 
CRARA31 GW-8R-1978 3/15O016 NDd.O) NDd.O) NDdO) NDdO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 
CRARA31 GW-8R-1999 6/1QO016 NDd.O) NDd.O) NDdO) NDdO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 

CftanRe Stable; all Non-Oetect 

GW-OT-004 900015 NDd.O) NDd.O) NDdO) NDdO) NDdO) 2.4 NDd.O) ND(1.0) NDd.O) NDd.O) NDd.O) 2.4 NDd.O) 
CRA4V^3 GW-DT-OOe 110S0015 NDd.O) NDd.O) NDdO) NDdO) ND(10) 1.6 NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 2.6 NDd.O) 
CRA4W33 GW.OT-004 300016 NDd.O) NDd.O) NDdO) NDdO) NDdO) 1.9 NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 3.1 NDd.O) 
CRARAS3 GW-BW>006 6/6/2016 NDd.O) NDd.O) NDdO) NDdO) ND(10) 1.5 NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 1.6 NDd.O) 

Down 0.4 uo/L Down 1.6 uo/L 

61-4 GW-SR.1937 9/11/2015 NDd.O) NDd.O) NDdO) NDdO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 1.6 NDd.O) 
61-4 GW-$R-1959 12/140015 NDd.O) NDd.O) NDdO) NDCIO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 2.3 NDd.O) 
61-4 6W-SR-1960 12/140015 Dupfcafe NDd.O) NDd.O) NDdO) NDdO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 22 NDd.O) 
61-4 GW-SR-1983 3/160016 

Dupfcafe 
NDd.O) NDd.O) NDdO) NDdO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 1.8 NDd.O) 

61-4 6W-SR.1968 6/100016 NDd.O) NDd.O) NDdO) NDdO) NDdO) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) NDd.O) 1.5 NDd.O) 
CSar>Be PowoapffA. 

(1) Part201 Dacambar2013GenericRasidi 
(2) The critarien provided ii for the iaomar a 

itia) Drinking Water Cleanup Criteria 
-1.2-dichJoroathana, ttialowerof the two criteria fix 1.2-dicMo . The criterion for trans 1.2-dichloroelhana Is 100 pgA. 
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MirrANDNB 

POfL 

ajm 

AHETHVLO. 
PENTANOMe 

Pon. 

1A80 

ACETONE 

mn. 

no 

BIMIENE 

nfl-

1 

CHLBAOBBiaWE 

MBA-

100 

BTHYtBeiOBNE 

MOA. 

74 

"nTHVLENE 
CHLOINDE 

MBA. 

1 

TOLUENE TnCHlOROETOENE 

MBA. nn. 

TOO I 

VINYL 
CHLOBSE 

wn. 

1 

XYLENES 
(TOTAL) 

MBA. 

100 

CRMU^D G)M4IMb8 ND(1.0) ND(1i)) ND(fO) ND(tO) NIXIO) M)(1C) N5<T!5 ND(1C) 14 NIXIC) MD(1C) 
CRMU^aO 0M4IMB81 12/1«2D16 ND(1A) ND(ia) ND(10) ND(10) N0(10) mjB) ND(1J)) ND(1.0) NDdO ND(tC) 3 ND(1C) ND(1C) 
CRMUFISO amt^m a/isoDie KD(1J) ND(1J) ND(10) ND(10) ND(10) NOtlJ) ND(IJJ) ND(1.0) ND(1i)) ND(10 10 NOdO ND(1X) 
CRA«A43D Q#«R4P07 wiimt ND(1J)) ND(1J)) NO(IO) ND(10) ND(10) N0(1A) ND(1C) ND(1C) ND(1C) ND(1^ U ND(1C) NDdO 

Cta«» D««0.4|i^ 

0M«HK7 12n«2016 
ID <m4Mm ansooie 

aM4Mm vtame 

ND(1J) 
ND(1il) 
ND(1J) 

MD(1i)) 
N0(1J)) 
ND(1A) 
HD^^SI) 

ND(10) 
NO(IO) 
ND(10) 
ND(10) 

ND(10) 
ND(10) 
ND(10) 
ND(10) 

-KD(ior 
ND(10) 
KDdO) 
ND(10) 

-imr 
ND(1A) 
N0(1A} 

ND(1i») 
ND{1iJ) 

"Ww" 
ND(1^ 
ND<1^ 
ND(1J) 

•WS" 
N0(1A) 
ND(1A) 
ND(1A) 

isaisr 
ND(1.0) 
ND(1fl) 

ND(ia> 
ND(1J)) 
ND(1A) 
ND(1A) 

ND(1J) 

ND(1JO) 
ND(1A) 

ND(1A) 
ND(1J)) 
HO{\A) 

CRA4M4S8 OMW-1880 
CRMMM GM«MP06 

V1QQ019 NDO^ NDOJ) N0(33) ND(33) ND03) iffl53i NDOJ) ND(13) NDOJ) TO NDOJ) N004) 
i3n4aDi8 N0(1S) NDdO) N0(28) N[X20) ND(28) ND(M> ND(16) NDdO) ND(18) ND(1B) n NOdO) NOdS) 
snsQDie NO(U) NDdO) ND(3S) N0(28) N0(28) N0(2J} ND(15) ND(2E) ND(1S) ND(2E) •1 NDdO) NOdS) 
ensooio HD(10) ND(2B) Hom N0(2S) ND(2S) NBOE) ND(U) NDdS) HD(18) ND(2A) » NDdO) NOdA) 

C>"SLU!li 

(1)Pw1201 Dm 
(2) TT«erilMton^ovkMlifbr*»lwtmr«b^,McNon«0«nt, k Th«crtiitonfertini1.2 • iilOOvaA. 
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lilt Imfti 

1 towccd) so 
Wn«» vtIL 

1> 
DOOOROOTKEM 

fTOTAL) 
70(1) 
MSA. 

: MUTNOia 

11000 

OMIIIKM 
RNTMOm 

1400 
1*1. 

7» 
MBA. 

t 
MBA. 

100 
MBA. 

74 
MBA. 

, mmYLEia 
GHLORn 

s 
MBA. 

TOO 
MBA. 

t 
MBA. 

CMLORM 

2 
MBA. 

xnaiBB 
(TOTAU 

SM 
MBA. 

MtSTHYLMHSt 

m 
MBA. 

X BOOCTHVLMBXYLIMHTftAlATl B 

t 
MBA. 

tOMtORONE 

too 
MBA. 

CADMBM. 
TOTAL 

MBA. 

LMD. 
OtSSOLVEO 

4 
M0A. 

LEta 
TOTAL 

MBA. 

CRMM4S OW4R.13lt «1«2010 HDii) N0(1> (0(10) (0(10) (0(10) (0(1) (0(1) (0(1) (0(1) (0(1) (0(1) 14 (0(1) (0(B.1) (09.1) (09.1) (0(D4) (0(04) (09) •09) 
CRMM4S 0W4R.1t13 sriMoii (0(1) (0(1) (0(10) (ono) (0(1)9 (0(1) (0(1) (0(1) (0(1) (0(1) (OH) 14 (0(1) (0(S) (0(5) (0(5) ND(1) (0(1) (09) (09) 

8rlO2014 >D(1iQ ND04> (0(10) (0(10) (0(10) (0(14) (0(14) (004) (0(1.0) (0(14) (0(14) (0(14) (0(14) (0(4J) (0(04) (0(44) (0(04) (094) (094) (OdO) 
CRMM4t OW4R.ltO« ifitan4 oivoew (0(10) (0(14) (0(10) (D(10) (0(10) (0(14) (0(14) (0(14> (0(14> (0(14) (0(I4) IO(14) (0{14) (0(4J) (094) (0(44) (0(D4) (0(04) (094) (0(10) 
CRMM4S 0W4R.1I*1 sntooit 14 (0(14) (0(10) (0(10) (0(10) (0(14) (0(14) (0(14) (0(14) (0(14) (0(14) (0(14) (0(14) (0(B4) (094) (094) (O<04) (094) (0(10) (0(10) 
CRMM4S aW4llttta tW201t 14J ND(1S)J (0(10)3 (0(10)3 (0(10)3 (0(14)3 IO(1i9J (0(14)3 (0(14)3 (0(1093 (0(14)3 (1X14)3 (0(14)3 •0(8.1) (09.1) (09-1) (0(P4) (094) (0(10) (0(10) 
CRA4M4S 0WMR.1tM Sf»3010 DufOeW* 14J (0(10)3 (0(1Q3 (0(10)3 (0(10)3 IO(1S)3 (0(14)3 (0(14)3 (0(1.0)3 (0(14)3 (0(14)3 (O0.Q3 (0(14)3 (0(D4) I094) torn (0(04) (0(04) (OCL9 (OdO) 

o-V OD^OOtHBl 

CRMM4 0W4R.1821 W1B0011 (O0> (0(1) (0(1« (0(10) (0(10) (0(1) (0(1) (0(1) (0(1) (0(1) (0(1> (0(1) (Od) (094) •094) (094) (0(14) (0(14) (0(10) (©94) 
CRMM4 0W4R.16S «1«2011 OttdoR* (0(1) (0(1) (0(10) (0(10) (0(10) (0(t) (0(1) (oa) (0(1) (0(1) (0(1) •©(1) (Od) •©94) (094) (094) (0(14) (0(14) (OdO) (OdO) 
CRMMt 0W4R-tBSB tnaoii .. .. .. (0(3) •09) 
CRMMt OW4R.ieO IW8011 .. .. (OC9 (Op) 
CRMMt OW4R.1028 tQIODi: (0(1) (0(1) (0(10) (0(10) (0(10) •oa) (0(1) (D(1) (0(1) •Od) (0(1> •Od) •Od) (0(24) (O04) (094) •0(04) (0(04) (0(3) (Op) 
CRMMt OW4R-1707 sriKoit (0(14) (0(I4) (0(1C9 (©{10) (0(10) (0(14) (0(14) (©(14) (0(14) (0(14) (Oni9 •©(14) (Od4) (0(44) (0(44) (0(44) (094) (094) (0(3) (Od 
CRMM4 OW4R.1807 «2ai2014 (©(14) (0(14) •0(10) (0(10) (0(19 (0(14) •0(14) ND(t4) (0(14) (0(14) (0(14> (0(14) (0(t4) (0(44) t094) •0(4J) (0(D4) (0(04) (Od4> MXIO) 
CRMMt OW4R.2001 sniooia (0(14) (0(14) (0(10) (0(10) (D(10) (0(14) (©(14) ND(14) (0(14> (0(14) 

SMUri 
(0(14) 

tONMlOMM 
(Od4) rod4) •0(44) (0(44) »0(4.« 040 04 (OdO) (OdO) 

ctu«A>ii ow-«R-isa» vioaoii 
GRMM.1t ow4R.im tnaooii 
CRMM.1t 0W4R-1SZI V1i«11 
CRMM.1t OWMR-ltlT «0«I12 
CRMM.1t OW-CR-1C33 WITOOIt 
CRMM.1t OWhtR-IBM «17«n3 
CRMM.1t 0W4R-17aB V17O014 
CRMM.1t OWMR-ltlt «17<201t 
CRMM-lt OW^SR-ltlt «17«I18 
CRMM.1t OW.4R-1IB7 Wigooit 

(0(D •0(10) (0(10) (Odfl) (Od) (Od) (0(1) (Od) (Od) 24 (Od) (Od) (OdQ (OdQ (OdQ lOdJ) (0(14) S.1 •OdQ 
(Od) (OdO) (Odp (OdO) (0(1) (Od) •Od) (Od) (Od) 24 (0(1) NPd) (094) •094) (OdQ (OdJ) (0(14) 44 NDdQ 
(Od) (Odd) (OdQ NOdO) (Od) (Od) (Od) 1.1 (Od) 44 (Od) (Od) .. .. (Op) (Op) 
(Od) (0(10) (0(10} NOdO) (Od) (0(1) (Od) (Od) (Od) 24 (Od) •Od) (Op4) (O04) (OP4) •094447) (0944t7) (Od.7) (Od.7) 

(OP4) •OP3) (OPQ (OPQ •OP4) •OP4) (OdQ (OdQ (OdQ (OdQ •OdQ (OdQ IO(4J) (CX4J) •0(4J) (094) (0(M) (OdQ •OdQ 
•OP4) •Op3> (OPD •OPQ (Op4) (OdQ (OdQ (OdQ •OdQ (Op4) (Op4) (OdQ (0(4J) (0(44) NCKIQ N094) (©94) (OdQ (OdQ 
(Op4) (OpS> (OPS) (OPS) (OpJ) (opj) (OpJ) (OpJ) (Op4) (OPQ •opj) (OP« (0(4J) tJ3 (0(4J) (094) (094Q (OdQ NOPJ) 
•OP4) (oen (Oot) (OPQ NDpJ) (004) NOpJ) (OpJ) (OpJ) (OpJ) (OPJ) (OPJ) ND(4J) (0(4J) ND(4« OJt 044 (OdQ (OdQ 
(OPJ) (OPB) (OPi) (OPQ (Op4) (opj) NDpJ) (OpJ) (OpJ) (Opj) (OPJ) (Op4) ND(4J) (0(4J) (0(4J) 042 047 (OdQ •OP4) 
(i3(2J) (ops) •OPQ (OPQ (OpJ) (OpJ) (OPJ) (opj) (opj) (OpJ) (OpJ) (OpJ) (0(4J) (0(4« •0(4J) •094) (094) (OdQ NOPJ) 

-SSK-
DoMiOAwl DaMnOJ)7Ml 

CRMM-in 0W.SR.1t1t M»3D12 
CRA4M.1tt OW.4R.1t3t an7y2oi) 
CRMM.1tS 0W4R.1tD1 V1Sf2014 
CRMM.1t9 aW.SR.1SC0 WQOOIS 
CRMM.1t3 OW^R^OOt WttOOIt 

ow^tooco tnsooit 

ND(1) •Od) (OdQ •OdQ NDdQ (Od) (Od) (Od) (Od) (Od) (Od) (0(1> NOd) (Op.1) 
(0(14) (©(14) (0(tQ •OdQ NDdQ (OdQ (0(1Q (0(1Q (OdQ (OdQ (OdQ (0(1Q (0(1Q N0(4Q 
(OdQ NDdQ (OdQ (OdQ (OdQ (OdQ (OdQ (OdQ (OdQ NDdQ (OdQ •0(1 Q (OdQ (0(4Q 
(OdQ (OdQ (OdQ (OdQ NDdQ (OdQ (OdQ (OdQ (OdQ NDdQ (OdQ (OdQ (OdQ N0(4Q 
NOdQ MXIQ (OdQ •OdQ (OdQ (OdQ (OdQ (OdQ (OdQ (OdQ (OdQ (OdQ (OdQ (0(4Q 
(OdQ (OdQ •OdQ NDdQ (OdQ (0(1Q ND(1Q •0(1 Q (OdQ NDdQ (OdQ (0(1Q (0(1Q (094) 

(OO-l) 
(0(4J) 
BJJ 

MH4J) 
NW4« 

(0(2.1) 
(«(44) 
ND(4J) 
N0(44) 
(0(4J> 
W(4J> 

MXOJ) (0(0.2) (0(3) (0(2) 
HDCUt (0(DJ) (O(S0) (0(U) 
ND(DJ) (O(0J) (0(3S) N0(2S) 

0.45 027 (0(10) »0(1Q) 
ND(D2) (0(0.2) (0(1Q (0(30) 
ND(03) (0(02) (0(34 ND(30) 

afiaiitii 

CRMM40 0W«Mt9 ivwxn 7 (Od) (OdO) (OdQ (OdQ (Od) (Od) •Od) (Od) (0(i> (Od) (Od) (Oct) (094) ND94} (094) ND94) (OP) (09Q (OP) 
CRA4M40 OW4WMt7 ivicaooi 11 NOd) (OdQ (OdQ (OdQ (Od) (Od) NOd) (Od) (Od) (Od) (Od) NOd) (Op) (09) (09) •094) (Op) NA NA 
CRA4M4Q 0W.SR4n 12)12000 s (0(1) (0(10) (OdQ (OdQ •Od) (Od) (Od) (Od) (Od) (0(i) NOd) N0(1) NDCQ NOP) (09) (09Q (0(04) (0(1) NOd) 



Table 6 
Page 1 of 1 

2016 Groundwater Sampling Program 
Raamussen Landfill Site 

Livingston County, Michigan 

QuarterlY Sampling - VOCff 

81-4 
81-8 

CRA-RA-2D 
CRA-RA-5 

CRA-RA-6S 
CRA-RA-7 
CRA-RA-18 
CRA-RA-22 

CRA-RA-23D 
CRA-RA-24 

CRA-RA-26D 
CRA-RA-26S 
CRA-RA-27 
CRA-RA-28 
CRA-RA-29 
CRA-RA-30 
CRA-RA-31 
CRA-RA-32 
CRA-RA-33 
CRA-RA-34 
CRA-RA-35 
CRA-RA-36 
CRA-RA-37 

PZ-104 
RA-MW-28 
TEMP-PZ-2 

AnnuffI Landfill Monl^rlnq Program - VOCs, SVOCs j Me^p|^ 
(2nd Quarter) 

CRA-RA-6S (included in quarterly sampling) 
CRA-RA-8 

CRA-RA-18 (Included In quarterly sampling) 
CRA-RA-19S 
CRA-RA-20 

Additional Annual Samoles - VOCs 
(3rd Quarter) 
CRA-RA-25 

EB-PZ-4 
PZ-106 

RA-MW-47 
Rasmussen Water Supply Well 

OHD032504Calns-4e-T8 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE AFIZIU 8. 2o\L, Afrtit, H, Zo;u APiZlu Zy C.20IL, 
OPERATOR SIGNATURE A AyZ^ 

Air Compressor 

Output Pressure psi \io no no no 
Temperature F 
Run Time tiours lOl-ZZfi 

Air Sep 

Receiver Pressure psi rx <Z 5V rw 
Feed Air Pressure psi no no no no nn 
Cycle Pressure psi -h) 70 70 -H) 
Holding Tank Pressure psi vz n? 
RunTime tiours lOl-oQ^A- f073we.o 

Air Dryer 

Temp, indicator - color 6if^£ChJ 6riZ^N| 6<ajc:/si 

Ozone Generator 

Oxygen Supply, LPM 7 > -7 ?-
% 03 capacity WiT 
Regulator #1 psi 3-^ WO Wo 
Regulator #2 psi •zt 7^ zr 2.4- 2< 
Alarm Reading ppm, 03 - -
Zone On 2 1 -z. f 
Zone Time tiours '>2 z "2 '/7 '/2 

Distribution Panel 

CFM 
03 Feed Cone. Ppm 03 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

m/.p' i DATE 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi UD HO nn l/n MO 
Temperature F 
Run Time hours IdW'T \0i>zr9 

Air Sep 

Receiver Pressure psi « 4V 
Feed Air Pressure psi lin nn no no no 
Cycle Pressure psi l-o T-o T-o l-o 
Holding Tank Pressure psi M7 HZ 
RunTime hours lo799<'.) 

Air Dryer 

Temp. Indicator - color 
-

Ozone Generator 

Oxygen Supply, LPM 1- 5- 1- 1-
% 03 capacity W-T ^cT ws- H-r 
Regulator #1 psi m-
Regulator #2 psi 7^ 2S' 2H 
Alarm Reading ppm, 03 
Zone On 1 1 •Z 
Zone Time hours Z. 

Distribution Panel 

CFM 0.^ O.ft o.{\ 
03 Feed Gone. Ppm 03 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi fiD I/O Iin 
Temperature F 
Run Time hours 

Air Sep 

Receiver Pressure psi 4^2. 
Feed Air Pressure psi no no rift 
Cycle Pressure psi 7-0 
Holding Tank Pressure psi iiz. HI. HZ 
RunTime hours 

Air Dryer 

Temp. Indicator - color r.iZ€0>l 

Ozone Generator 

Oxygen Supply, LPM 
% 03 capacity ns 
Regulator #1 psi Tfi 
Regulator #2 psi z? ZH 
Alarm Reading ppm, 03 — 
Zone On 3 \ 3 
Zone Time hours L 

Distribution Panel 

GFM O.P, 
03 Feed Gone. Ppm 03 

Comments: 



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

CRA PROJECT #32504 

DATE: DATE: DATE: JtjKie /o .n 

WELL ID CFM m DiST. PS! SWELL WELL ID CFM® DIST. PSIIgWELL WELL ID CFM®. DIST. PSI SWELL 
PANEL PANEL PANEL 

SW-1 ft SW-1 SW-1 OJft 9 
SW-2 ft SW-2 SW-2 Aft ft 
SW-3 SW-3 /V SW-3 Aft '9 
SW-4 C7 N SW-4 \H SW-4 Aft /< 
SW-5 n.P. H SW-5 SW-5 n.ft N 
SW-6 li SW-6 /< SW-6 AT-
SW-7 SW-7 !< SW-7 A.T- I'4 
SW-8 SW-8 SW-8 
SW-9 — • SW-9 — ,— SW-9 
SW-10 — — SW-10 SW-10 — 
SW-11 — — SW-11 - SW-11 • 
SW-12 SW-12 A. ft IK SW-12 A.ft IS-
SW-13 2. SW-13 O.ft Z SW-13 o.<?) L 
SW-14 SW-14 SW-14 
SW-15 — SW-15 — — SW-15 — •—• 
SW-16 — — SW-16 — SW-16 •— ,— 
SW-17 SW-17 A.I- 1ft SW-17 
SW-18 SW-18 •'I SW-18 A. ft 'j 
SW-19 SW-19 O.ft SW-19 lA 
SW-20 O.P) SW-20 iS SW-20 '1 
SW-21 SW-21 SW-21 
SW-22 o.ft 1^ SW-22 A. ft SW-22 Aft 
SW-23 n.a l<' SW-23 0-ft SW-23 A.I 1^ 
SW-24 r).f /*7 SW-24 SW-24 n.-A IK 
SW-25 !< SW-25 n SW-25 
SW-26 .T SW-26 A.ft < SW-26 A.R K 
SW-27 1- SW-27 ft SW-27 
SW-28 SW-28 6.1- SW-28 A. ft g 
SW-29 fi.Pi ft SW-29 SW-29 
SW-30 SW-30 SW-30 



RASMUSSEN LANDFILL SITE 
Lhingston County, Michigan 

LandfiU Inspection Form 

Inspector:v^r^^£,jg^2£tl_ 

Date; Apgji. ZOfO 
Time: P^»\ I 

Weather Conditions: 

Observations 

Erosion-North Face: O K , 

Erosion-South Face: DK. 

Erosion-East Face: /Ok' 

Signature: >• 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: ^Mpr^ 

Drainage Spillways & Outfalls: 

Roadways: ftonp 

Vegetation: AAO^TL.^ ^PoVZM/VNir ' 6l(^A'»<> 

Signs, Gates, & Fences: Of<-

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: ,'7re>/€. Signature: 

Date: 2J 2oKa 
Time: |;Qf) _ 

Weather Conditions: CjuEjf>t<? 

Observations 

Erosion-North Face: 0 K 

Erosion-South Face: CiK 

Erosion-East Face: 

Erosion-West Face: C)fC 

Erosion-Misc.: n K 

Storm Water Ponds: 

Drainage Spillways & Outfalls: V)2.^ 

Roadways: <^>QQr> 

Vegetation: 

Signs, Gates, & Fences: 

Actions Taken: , 
^^/0MC 

Recommendations: 
AJONC; 

7 



RASMUSSEN LANDFILL SITE 
Lhingston County, Michigan 

LandfiU Inspection Form 

Inspector: Signature 

Date: (e^ 2o f^ 
Time: ^'OOP/A 

Weather Conditions: 

Observations 

Erosion-North Face: /*)kL 

Erosion-South Face: /f>Pc 

Erosion-East Face: <^r< 

Erosion-West Face: O ̂  

Erosion-Misc.: COl< 

Storm Water Ponds: 

Drainage Spillways & Outfalls: T)R.V 

Roadways: (JOO9 

Vegetation: Cat^€.-ChS ~ OLfV 

Signs, Gates, &, Fences: 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livmg3toii Comity, Michigan 

Landfill Inspection Form 

InsDector;/J^>/;r Signature; 

la \^M A. A ^ ! J A iV ^ MZ*' ^9 A a a ' 

Time: ! 

Weather Conditions: C1 £ At? 

Observations 

Erosion-North Face: OK 

Erosion-South Face: 

Erosion-East Face: ^h. 

Erosion-West Face: HK 

Erosion-Misc.: GK. 

Storm Water Ponds: 

Drainage Spillways & Outfalls: Jp<Z.^ 

Roadways: ^>0^30 

Vegetation:, Goo 9 
Signs, Gates, & Fences: CJx 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

LandfiU Inspection Form 

InsDCctor: Sisn»ture:^yfj^ 

Date;At)M£ I) Zoifo 
Time: 

Weather Conditions: 

Observations 

Erosion-North Face: {DK 

Erosion-South Face: /^f<~ 

Erosion-East Face: 

Erosion-West Face: Of< 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & OntfaUs: 

Roadways: 

Vegetation: 0 K 

Signs, Gates, & Fences: (^)K 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Lhingston County, Michigan 

LandJUi Inspection Form 

Inspccton A fA \ Signature: 

Date: /Tj ZCl^ 
Time: Z!OQPM 

Weather Conditions: 

Observations 

Erosion-North Face: 

Erosion-South Face: 

Erosion-East Face: f)k 

Erosion-West Face: 

Erosion-Misc.: OK 

Storm Water Ponds: 

DrainageSpilhvays& Outfalls: 

Roadways: Qhl. 

VegrtaUoii! ,5rg£.5-v:f7 fIjiULkL 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 
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CURVE TABLES 
HOW TO USE CURVE TABLES 

Table I. contains Tangents and Externals to a 1° curve. Tan. and 
Ext. to any other radius may be found nearly enough, by dividing the 
Tan. or Ext. opposite the given Central Angle by the given degree of 
curve. 

To find Deg. of Curve, having the Central Angle and Tangent: 
Divide Tan. opposite the given Central Angle by the given Tangent. 

To find Deg. of Curve, having the Central Angle and External: 
Divide Ext. opposite the given Central Angle by the given External. 

To find Nat. Tan. and Nat. Ex. Sec. for any angle by Table I.: Tan. 
or Ext. of twice the given angle divided by the radius of a 1° curve will 
be the Nat. Tan. or Nat. Ex. Sec. 

EXAMPLE 
Wanted a Curve with an Ext. of atxrut 12 ft. Angle of 

Intersection or I. P. = 23° 20' to the R. at Station 542 + 72. 
Ext. in Tab. I opposite 23° 20' = 120.87 

120.87 ^ 12 = 10.07. Say a 10° Curve. 

Tan. in Tab. I opp. 23° 20' = 1183.1 
1183.1 -r 10 = 118.31. 

Correction for A. 23° 20' for a 10° Cur. = 0.16 
118.31+0.16 = 118.47 = corrected Tangent. 

(If corrected Ext. is required find in same way) 
Ang. 23° 20' = 23.33° + 10 = 2.3333 = L. C. 

2° 19W = def. for sta. 542 
4° 49%' = " " " + 50 
r 19%' = " " - 543 
9° 49%' = " " " + 50 
11" 40' = " " " 543 + 

86.86 

I. P. = sta. 
Tan. = 

B. C. = sta. 
L. C. = 

E. C. =Sta. 

542 + 72 
1 .18.47 

541+53.53 
2 .33.33 

543 + 86.86 

100-53.53 = 46.47 x3'(def. for 1 ft. of 10° Cur.) = 139.41' 
2°19'^' = def.forsta. 542. 

Def. for 50 ft. = 2° 30' for a 10° Curve. 
Def. for 36.86 ft. = 1° SOW for a 10° Curve. 
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